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- . 
FOREWORD 

The Arctic-Yukori-Knsk.okwirn area, that portion of Alaska nor.th of 

Bristol Bay and the Alaska Range, is .the largest commercial fishe1y management 

unit in the State (see Map, Figure 1). This vast region is eqnal to the com

bined areas of California, Oregon, Washington, and Idaho: a total. of nearly 


.. ,•,400,000 square miles. In 1960'the State of Alaska, Depcirtment of Fish and 

Gama, became responsibJ e for the management and research of the fishery 

resources. Prior to 19 60, salmon research programs in the A-Y-K area were 


' practically non-exi.stent I although CQITlffi8rCia.l fishing dates back a S early as ) ' 

1913. The majority of the State funds, allocated annL1a.lly to the A-Y....:K area, ... 
were utilized mainly toward management of various newly developing and - t 	 ; 

.. Iexisting salmon fisheries. As a result, comprehensive salmon research pro	 ! t 
·grams, that are essential· for managing the fisheries on a more scientific bas is, l 

could not be deveioped wii:hthe iimited State monies-avaiiabie. In 1961 and 	 ... l 
•'I I 

I1962 some Federal funds were utiiized in a short term program of Y11l~on River I: 	
chum salmon investigations for .the purpose of acquiring informati.on_ fqr the 	 ; 

. 'iInternational North Pacific Fisheri~s Commissio~ Treaty negotiations. 	
I I 

'. I 

With the enactment of the Anadromous Fish Act (P.L. 89-304) in 1966, 
the A-Y-K area has received a total of $110, 000 in Federal funds (mu.tched by 
an ·equal amount of State monies) during the 196G-68 fisc8.l years to expand .. 
existing State research programs and i.u l11i..L.ioi:e: n<::.-;; pJ.·ojc::t:::. T!:e 0'.'0 :i:-;:iJI .. I 

I 

obje"ctives of the Arctlc-Yukon-Kuskokwim Area Anadromous Fish Investigations 	
I I 

! 
are to determine population sizes and escapements, destination, movements ti 
and timing of different segments or races and life histories of anadromous fish. ••I 

!·runs (salmon and sheefish) in the Arctic-Yukon-Kuskokwim management area of I~ 

the State. In addition, the subsistence utilization of anadromous fish popula
.tions are to be determined, This Annual Technical Report documents the various 1( 
anadromous fish projects conducted during the 19 68 field season. A total of 
$47, 300 in federal funds and an equal amount in· State matching monies were 

· · 	utilized in fiscal year 19 68-69. Each study is listed below with an estimate 
of the percentage of the total expenditure: __ 

1. Yukon River Tag and Recovery Project {40%) 

2 •. Flat Island Tes~ Fishing Studies (5%) 	 ; 

' 
•.3. Salmon Subsistence Fishery Surveys (20%) ... 
4. Aerial Survey Estimates of Salmon Escapements (10%) ~ I.. 	 ·. I , 

L..--5. Kwiniuk River Counting Tower Project (10%) iI_, f 

•I6. Age, Sex and Size Composition of Salmon (5%) 	
I 

t 
I~7; Lower Yukon and Kotzebue S.6und Sh~cfish Investigutions {l 0%) 	 • .\. t . 

-..... I 
- l - I 
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·YUKON RIVER TAG AND RECOVERY PROJECT, 1968 


. 	 ... •INTRODUCTION" 

. Since 1961 salmon tag and rec;overy studies have been conducted on 

the Yukon River i!1 ord2r to obtain estimates of population size, percentage 

utilization by the commercial ·fishery, timing and destination of run segments, 

migration rates and abundance indices. During the years 1961-1967, a total 

of 2, 270 king and 7, GOO chum salmon v..ras tagged and releas~d. 


In 1961 and 1962 tag and recovery studies utilizing Federal funds were 

conducted in the vicinity 0£ Mountain Village (~.1Iile 87) to Pilot Station (Mile 

122) for the primary purpose of obtaining a population estimate of the churn 

salmon rJJ.n. Fishvvheels were 1_1sec1 tn c;::ipt11_1·8 c:h1,11n sriJmc1fl for 1·r:11J0ina i1i the 


19 61 and 19 62 study. Beginning in 19 G3, set gill nets were operated annually 

until 19 6 7 at Flat Island located in the South Mouth for the purpose of captur

ing king salmon for tagging and for test fishing.. In addition to gill nets, a 

single fishwheel was operated at F1at Island in 1965. In 1966 and 1967, kings 

were also tagged at the Middle l'v1outh. Although the tagging projects at the 

mouths of the Yukon River dealt ma inly with king salmon, substantial numbers 


· of r.hmn Ralmon were captured incidentally· and tagged. 

In 1968 the Yukon River tag and recovery project was moved upriver, 

above the ma in commercial fishery, to Ohogami.ut (Mile 185), Dogfish Village 

(Mile 227) and Paimiut (Mile 251) areas {sec Map, Figure 2) becnu.se of diffi 

culties encountered \•-lii:h the capture, tagging, and recovery of saJmon at the 

mouth of the river. For example, in 1967, tagging sites were located at only 

the South and Middle Mouths and king salmon entering the river via the North 

Mouth and several channels (e.g. , Kwiguk, Alakanuk, Bugomowik, etc.) were 

not available for tagging. Another shortcoming of the downriver tagging si.tes 

was the substantially disproportionate numbet of tag recoveries taken by the 

commercial fishery nets located at relatively close proximity to the tagging 

sites. This resulted in failure of the tagged fish to distribute themselves uni

formly throughout the untagged population. 


Chief advantages of the Ohogamiut tagging site were: (1) the location 
above the intensive dowmiver king salmon commercial fishe1y of sub-districts 
334-10 and 334-20 (see Map, Figure 2), (2) tagging would be above confluences· 
of all the mouths and channels of the delta., and (3) fishing effort would not be 
affected by storms or tidal action. .. 
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] 	 OBJECTIVES 

1. The main objective in 19 68 was relocating the tag and recovery 


] projects J. 85-.251 miles upriver, which required transporting a vast amount of 

·· supplies a~d ~quipment by boat and cliart~rnd aircraft. ·In addition, s•ince the 


project was located in a nei.'.' area., considerable time and effort was expended


] 	 to·ward locating·adequate fishing· sites und experimenting with various. types of 

gear to capture salmon for tagging. As a result, the secondary objectives' listed 

below v..rcre not com_pletely attained in 19 68.


l 	 I 
2. Determine population estimate of king salmon pas sing through the 


study are~ (tagging-recovery sites).


J ! 

. 3 ~ Distinguish and determine races of king and summer chum salmon 

and their destinations.] 
4. Determine general run timing of king and summer chum sal~on in 

study area an·d effects of the downriver commerciu.l fishe'ry on run timings and] escapement into sub-district 334-30. 

5. Determine migration rates of king and sunimer chum salmon passing] through the lov1er Yukon area, specifically between the mouth and the tagg:i.ng 
site and various upriver recovery sites. Ii1 

J 
t4METHODS AND M'\TERIALS 

] 
Tagging: Various types of nets were employed to capture salmon for ltagging. Mainly set gill nets of 5-1/2, 7, 8-1/2 and 9-1/2 inch mesh 

] 	 ·(stretched measure}, usually of 25 fathom lengths, were fished at several 
different locations on both sides of 'the river. Some gill nets were hung using 
crab riser lloats, which lowered the corkline of the net below the surface of 

] the water, to test their effectiveness when there is a large amount of driftwood. 
In addition to set gill nets, some drift gill nets and ai:i experimental beach 

1 seine trap were also operated. A beach seine trap is a large seine, a portion 
of which is anchored offshore and the remaining length trails downstream to 
form an "inverted L shape trap" 1 that can be hauled to shore with the use of 

·gas powered winches. The successful oporation and location of a beach seine 
-·-·trap can be capable of catchi.ng large numbers of uninjured salmon for tagging 

and saf!lpling purposes. · 

Yellow spar;·hetti tags, flexible plastic tubing of 1/1 G inch diameter, 

of 13 inch lengths, We'te used to tag capt11red salmon. Each tag was inscribed 

wit~ a number and the legend, "Reward ADF&G /\nchorage". The tag was 


-affixed to a stcinless stesl needle applic;:i.tor and inserted through the flesh 

in the vicinity of the dorsal fin. After insertion of the tag, the needle wu.s 

-

/ .. 
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additional tag recoveries. In the Yukon Territory, Canadian Department of 
Fisheries and Royal Canadian Mounted Police Personnel collected tag recover
ies. A reward of $1.00 was offered for each tag returned along with the appro
priate recovery information:·. date and location of tag recovery. 

.. 
rempvcd and the hvo free ends of the tag were tied ti.ghtly into an overhand 
knot: , . · · · · 

·,, 
-\. 
For each tagged fish the follm11ing informati.on was recorded: species, 

sex I fork l'eng.th and condition upon relcc:ise. The condition of tagged fish was 
classified into 'the follmving- general categories: Category l consisted. of fish 
considered to be in good condition; Category 2 consisted of fish considered to 
be in fair condition; and Category 3 consisted of fish considered in questionable 
or poor condition. Untagged fish., dea·d fish or fish in very poor condition (e.g. , 

- \ 
fish bleedtng from the gills vvere not tagged) were ·sampled for age-sex-size 
infonnation and then \.Vere sold to local processors or given to subsistence 
fishermen. 

Recovery: Set and drift i;;·ill nets of 5-1/2, 7 and 8-1/2 inch mesh were 
operated by the Department recovery crew upriver in attempts to capture tagged 
saJmon. Also / the recovery crew periodically contacted fishermen in the 
Russian Mission-Holy Cross area for tag recoveries and to monitor their daily 
catches in order to obtain additionu.l tagged-untagged ratios. Above the Holy 
Cross area, Department biologists and the subsistence survey crew collected 
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E::.1_;cip0rt·,..=:,;1-:: ;.;:.:;-·v·cy:::: .71.e!"i=.! survev~ of the Andreafsky River system, 
~ 

located downstream from the tagging sites, were made to determine estimated 
numbers of salmon spavining below the taggi_ng site. 

RESULTS .. . 
Several problems, associated with operating the tag-recovery 

4 

project 
in the new location, were encountered that resulted in comparatively small 
numbers of salmon being captured at both the tagging and recovery sites. 
Prolonged periods of high water, large amounts of driftwood and difficulty 
in locating suitable fishing sites and developing adequate fishing methods 
severely hampered operations. The driftwood associated with high water 
was a particularly difficult problem and severely restricted the effective oper
ation of the gill n12ts. At ti.mes, driftwood wa.s so heavy that nets had to be 
pulled entirely out of the vva ter. Even gill nets with crab riser floats were 
not eff~ctive in reducing the amount of driftwood in gill nets. · 

Considerable time and effort was expended in exploring the tagging 
and recovery sites for.sui.to.ble set gill net sites where substantial numbers 
of salmon could be c2.ptured. Only a few good sites were lo~atcd, usually 
these were comr11er"cial fishing sites that were used during closed periods and 

.. 
·- 4  I 

-·-  ·~· -- - -··- -· -·· •• 

http:taggi.ng
http:relcu.se
http:informati.on
http:l'eng.th


.,] 
after the commercial fishing season closed. Various methods of experimenting 
with set gill nets, such as modifying the type, length, depth, etc., were.l 
attempted in order to incrsa se the catch and reduce the salmon mortality, but 
without success. Also drifting with gill nets and using an experimental beach] - seine trap v./ere unsuccess:ful. The operation of the beach s2ine tra1,:, was hin
dered by the unavailability of a good. site with a gravel bottom. Nearly all 
potential beach seine; trc:p fishing sites that were. found contained a silty bottom 

] 

] which \•vas unsatisfactory for operation of this type of gear (the lead line would 
become buried in the river bod and, therefore, it would be very difficult to pull to 
shore). 

·As a result 0£ the above difficulties, relativ81y small numbers of 

salmon i:n condition suitable for tagging were captured and, consequently,
] 

] 

some of the objectives of the tag and recove1-j program were not completely •; 
obtained. It became apparent during the course of the tagging phase of the 
project thnt in~uffid0nt numhP.rs of king salmon .were being tagged to obtain 
a valid popula.tion estimate, the prime objective of the project. The Depart
ment recovery crew stationed at Dogfish Village, located 42 miles upstream,

] 	 did not recapture any ·salmon tagged at Ohogarniut and, therefore, were unable 
to obtain a tagged-untagged ratio.· The Department crew at the Dogfish Villa.ge 
area were unable to locate suitable fishing sites and develop adeqllate fishing

] 	 methods. The Dogfish Village operation was transferred upriver 24 miles to ! 
Paimiut on June 30 1ivhere better fishing sttes were located. Since it soon 
!:;c,c;:.:L1,.;:o U.};p2.:Lc:n.t t!:-•.::.t the csti!:'.?.t5.ori.. 0£ the_p0yi1_1Jri1-inn nf ~ing salmon passinq ',.i ] throµgh the Ohogamiut area this year was apparently not feasible, the Dogfish 
Village and the Paimiut projects also began to tag salmon in order to obtain 
additional informu.tion on other objectives of the project: viz., migration rates,

J timing, and distribution of run segments or races of king and summer churn sal 
mon. 

] King Sa lrnon 

A total of 1, 00 7 king salmon were captured at the tagging sites ·and] 	 3 76 (3 7. 3 %) were tagged and re leased (nearly all kings vvere _captured with 
set gill nets 1ivhile a few fish 'Nere ,ta ken \Vith drift gill nets). In Appendix 
Table A the daily numbers of king salmon captured, tc.gged and the number of 

] 

J recoveries by tagging date are shown. Recoveries by tagging site nets made 
within 24 hours of the date of tagging are not included. Numbers of captured, 
tagged and recovered king salmon_ and the percentage tagged and r~covered by 
tagging 	site is s umrnarized below in Tab-le 1: · 

I .. 
J 

I 

I 
 ' . 
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Table 1. 1968 Tagging Summary - King Salmon 

Number Number Percent Number · Percent 

. Cagtu.red TaRg·ed Taq ed Recovered Recovered
.----- .... 

Ohogarniut 607 263 43.3 16 28:9 

Dogfish Village 104 36 34~6 12 33.3 

Paimiut 296 77_ 26. 0 10 13.0 
 .·"' .~ ;~ 

l 	 ., 

TOTAL 1,007 376 37.3 98 26.1 	 I 

l 

J ·ror all sites combined, the overall recovery rnte was 26:1 percent. Nearly .... "I 
all re~overies were taken with set gill nets, usually of 8-1/2 inch mesh, 


while a. few recoveries were taken in Hshvvheels by upriver fishermen. 


Distributton of Recoveries b}:' Area of Recovery 	 . :· 

J 

J 

In Table 2 the numbc:::r and percentage distribution of king salmon tag 

recoveries by tagging site and recovery area is shovm. For all tagging si.tes 

the greatest proportion of recoveries v:ere made in the Alaskan po"rtion of the 

main Yukon River, particLtlarly in the Russian Mission-Holy Cross nrea where 

1 
v. !~rg8 2~:!0 1.~!1t: nf fi !'>bing effort is located 'in relatively close proximity to the 
tagg~ng sites. Of particulur interest was the relatively iarge nuwln:::a of r.:c:::·:-· 
eries (10), compared to previous years, made in the Yukon Territory. This was 
the result of tagging above the downriver intensive commercial fishery whiqh] 	 previously had taken a large proportion of tagged fish. The furthest upstream 
recovery was mi)de at Lake Lebarge near Vlhitehorse, a distance 0£ 1, 715 
miles upstream from the mouth. ' 

Dis'tribution of Upriver Recoveries by Tagging Date ' 
Major Yukon River king salmon stocks are found in the Andreafsky River, 

which drains into the Yukon River at Mile 104, to the headwaters in the Yukon 
Territory, over 2, 000 miles upstream. It would be expected throughout the .extensive Yuk.on River drainage that different major spawning stocks or races ... ' 
would exhibit different migration Umes. If sufficiently large numbers 0£ kings 
could be tagged in the lower portion of the Yukon River throughout the duration 
of the run, and if adequate recoveries w~re made, it seems likely that it would 
be possible to demonstrate whether or not differences in migration times exist 
for each major stock or race. If these differences i.n migration times could be 
determined, then the commercial fishery in the lower section of the Yukon River 
could be selectively regulated in order to insure against overharvesting of any 
particular stock. 

/:' 
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TABLE 2 .. 
•· 

NUNBER AND PEI~CENTAGE DISTRlBUTIOX OF YUKON RIVER KING SALNON . . 	 :· 

TAG RECOVERIES BY AREA, 1968 • 

~neral Re~ovcry Ar·.1.7. - ,,_.-------·-·_-.____;:;T~a""'g.&,;..,;;..;...:i-....s,_.A~re~.a;;..___··___......____ 
(Mileages ~ram TI!'?._u_t_h)._______O_h_o~g_?..!niut 	 Total· 	 Dogfish V:iJl ag~c=-·-~Pa;:;.;J:..;.;.··n:..;.;,li;;..:.u~t-----=..;:...~;:..;.;.::_-

JOhogamiut (l85) . 1(1.4)2/ 1(1.1) 

Russian Mission(213) 12(16.9) 

~ 

12(13.2) 

Pafmiut·-lloly Cross(251-279) 22(31. O) 7(63.6) 3(33.3) 32(35.2)


JGrayling(336) · 1(1.4) 1(1.1) 

Nt~lato (48!!) 2(2.8) 1(1.0.0) 1(11. l) /1(l;,l1) 

Bishops Ht; (512) 1(1.4) 1(1.1) 

Ruby(5-81) 4(5. 6) 2(22.2) 6(6.6) 

Kokrines(GOS) 1(1. li) 1(11.l) 2(2.2) 

Tanana(695) 5(7.0) 2(22.2.) 7 (7. 7)


'J	Rampart (763) 3(4.2) 3(27.3) 6(6.6) 
Stevens Village(847) 2(2.8) 2(2.2) 
Beaver(932) 1(1.4) •. 1 (1.1)

JFort Yukon(l,002) 1(1.4) 1(1.l) 
Eagle(l,213) 2(2.8) 2(2.2) 

f:ubtotal 58(81.5) J.1(100.0) 9(100.0) 78(85.8). 
I 	 . 

..,,.. '"" "'111,I Ht.6 hes(881) 2(2.8) L\L• LJ 

r yukuk River) 
Subtotal 2~2 .8) 2(2.2) 

Mouth Goodpaster R. (1,015) 1(1.4) 	 .. 1(1.1) 
(Tanana River) 
• Subtotal 1(1.4) 	 1 (1.1) 

Old Crow(l, 259) 1(1.4) 1(1.1) 
Dawson(l,319) l(l.l1) 1(1.1) 
Mayo(l,495) 1(1.4) 1(1.1) 
Carmacks (.1, 550) 5(7.0) 5(5.S) 
Pelly Crossing(l,580) 1(1.4) l(i.l) 
Lake Lebarge(l,715) 1(1.4) 1(1.1) 

Subtotal 10(14.0) 	 10(11. 0) 
(Yukon Tel.-ritory) 

Total 	 71(100.0%) 11(100.0%) 9(100.0%, 91(100.0%)·. 

!/ Recoveries below taeging sites not listed. 

2/ Pcrccntaze recovery in parenthesis. 
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In Table 3 the tagging dates for king salmon recoveries made above 

Mile 484 are shown in relation to the number of tags.· King salmon migrating 
past Mile 484 (Nulato) are mainly destined for the following mu.jor spawning .. 

" areas: Koyukuk River, 1=anan(:l River and the upp0r Yukon drainage in Canada. 

The data indicated that the p8Tcentage Of these upriver recoveries was related .. 


;,. .·•to the number tagged and not necessarily to the <lute of tagging. Previous 
similar analysis yielded the same conclusions (see 19 67 Annual Technical] Report). It is essentinfthat comp~rativcly latge numbers of tags be applied .. 

• • •·iU' 
... ~ .,• & 

1 
throughout the duration of the run. If this could be u.ccomplishcd, it could be .. 
possible to ·demonstrate conclusively whether differences in migration times 
occur 	for major spmvning stocks. 

] General Run Timin9 ... . 
:.. . 

The dai.ly cu.tches of king salmon for the Ohognmiut, Dogfish Village 
' i ; I • 

] and Paimiut tagging sites a.re shown in App0ndix Tnble A. The first king salmon 
was captured on June 5 at the Ohogamiut site. The Ohogamiut and Dogfish .... 

~... . 
Village tagging si.tes and the Paimiut subsistencB daily catches are graphed 

in Figure 3 for comparison to the daily ·catches made at· the Flat Island test 

fishing site. In general, the main peak of the king salmon run in the.upriver 


, area (Ohogamiut-Paimiut) occuned during the period Jqne 24-26 and is probably 

traceable to a peak of the Flat Island daily catch occurring during June 19-22. 

The migration rate of these untagged fish through the Flat Island-Pai.miut area., 

La::.t::il 0;. pC;J.!~ c:::cl~eg ·rit vi'!r;ous areas, wa·s approximately 42 miles per day.
] . 	 Other peaks in the daily run timing upriver cannot be determined due to iinili.ct
tions of the Ohogamiut and Dogfish Village catch data vvhich probably does not 
realistically reflect minor fluctuations in the magnitude of the run. The daily] 	 catches at these locations were influenced by driftwood and high water which 
resulted in a· decrease in gear efficiency. In addition, fishing sites at both 
locations were continually changed in an attempt to increase catches·. :J] 	 ii 

I.Migration Rates 	 • !. 

;~ 

" 
In Table 4 the migration rates (rate of travel or speed of migration) of 

tagged king salmon recovered at various points upstream are presented. The ..... 
'Imigration rate, in terms of miles per day traveled, was obtained by dividing 	

~ .J the days out into the distance traveled. The migration rates presented in Table '· 
4 should not be considered as the actual rate of travel due to limitations inherent 
in the tag c.nd recovery data: (1) tagged fish are usunlly in an initially weakened 
or disoriented condition due to hand.ling and tagging operation, (2) comparatively 
few numbers of fish were tagged and recovered ,and (3) some probable inaccur

I• 

acies in the reporting of the recovery date by fishermen. Migration rates of ~ 
tagged fish are usually considered as the minimum rate of traveL In general, 

•I 

the tagging and recove;/ data shows that the migration rate increased u.s the 
distance traveled ups~ream incrca sed. For example, the migration rates of 
tagged fish recovered dmvP..streu.m from Holy Cross we1 e less tT1CJ.n 20 rniles per 

.. 
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TABLE 3 .j 

I] 
i 

· TAGGING DATES Of YUKON RIVER Kii:\G SAUION RECOVERIES j 
MADE AHOVE HILE l184 DURING 1968 

] ·. '---., 

. 

] 
· ·Percentage of 

Tagging Total No. No. of1/ TotaJ.T/ . r- l'otaf~T . I  
Dates of T~_z..s Recovci:ies ~ecove~_ies . Tag~-- l 

I 

] 
I 

June 4-10 2 ~o o.o 0.6 o.~ ! 
I 

June 11-15 3 1 2.4 0.8 

] June 16-20 24 3 7.3 6.4 

~2.(.Jµne 21-25 160 21 51.2 l~2. 5 
i 
I 

June. 26-30 87 9 22.0 23.1 I
'] 

I 

' ' 
I 

1 ;Jiy J.-5 _.i;: Ir·I-
j 

VJ J? '? 17.3 ,. 
' 

uly 6-10 26 2 4.9 6.9 II
] July 11-16 9 0 o.o 2.4 ii11 

II 
7  I'.I 

C~/.:. II] Totals 376 41 (41..8%)1/ 100.0% 100.0%i ~ 
"f?-= tf 2.], I 

]:_/ Recoveries above Hile l184.] I
1 
I 

±_/ Total tags applied at all tagging sites. ~ I
] 
 .. 


lf Percent of total recoveries. 

] 
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TABLE .4 (con't)l  
\ 

f   MIGRATION RATES OP YUKON RIVER TAGGED KING SALMON BY AREA DURING 1968  

.. 
Mileages No. of Tagging Dates Recovery Dates Mean Days Mean Mi 

Area of Recovery Tagging Site Recoveries {Range) (Range) Out Per Da· 

.   1 

DOGFISH VILLAGE TAGGING SITE (Mile 227) 
. 

Painiiut 24 1 6/16 6/20 4.0 6.0  
Above Paimiut 33 5 . 6/16-22 6/19-26 2.6 12.S ' 
Above Holy Cross 56 1 6/18 6/29 11.0 5.1 
Below Nulato 248 1 6/25 7/3 ·:8 .0 31.0 
Rampart 536 3 6/17-25 7/5-1.5 19.·7 27.2 

PAIMIUT·TAGGING SITE (Mile 2s1j 

.....   Below'Paimiut 1 7/1 7/7 6.0 
(\,) Pnimiut   1 6/30 7/4 4.0 
I   Above Pailniut 10 l 7/8 7/9 · 1.0 10.0 

Holy Cross 32 1 7/1 7/6 .: 5.0 6.4 
Nulato 233 1 7/1 7/14 13.0 16.4 
Ruby .' 330 2 7/2-6 7/14-17 11.5 28.6 
Kokrines 353 1 . 6/30 7/19 19.0 18. 6 . 
Tamma 444 1 7/8 7/23 15.0 29.6 
Above Tanana 474 1 7/1 7/17 16.0 29.6 

77 
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day while the migration rate of recoveries macle in Canada were in excess of 


1 30 miles per day. The maximum migration rate of a· tag9ecl king salmon 

recorded was 44. 1 miles per duy. 


1 Re·co~'e1~y of .King Si\lmon Cias s if icd as to Condition • 
•' 

In Table 5 the. p0rc0ntage of upstream recoveries of tagged kings in 
relation to condition ut the time.of re"leuse is shown. Unlike previous years, 
there was no appreciable difference in recovery rnt0s between the three con
ditions. This was belicv2c1 due to the prob?J.ble di.fficulty in distinguishing the

_] 
condition of tagged fish in the upriver tamJing areas. At the mouth of the 
river it is relatively e::asy to determine the condition of king salmon thnt have 
immediati3ly enti::red freshwater. At the tagging sites located 185 to 251 miles 
upriver, the kings are appG.rently better adjusted to freshwutcr c:i.nd, conse
quently, it is d i£fi.cult to observe diHerences in condition upon release. 

. .. . 
Population Estimate Considerations 

As discussed previou.sly, ~he tag and recovery program experienced 
several difficulties that resulted in relatively fevv numbers of king salmon 
being tagged. A population estimate based on upriver subsistence and com
mercial fisher:/ recoveries of the king salmon passing through the tagging areas1 ; 
is calculated below, utilizing a s implo P~terson formula. The number of king . I 
~-?_lmnn P~timatecl to have passed through t.he tagging areu.s, 83, 600 fish, and 
the calculated escapement of 62, 033 are probably iow due iu euurs i."i33 u.~'.:i.::-.; I 

t 
from limitations of the data. 
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TABLE 5 


·PERCENTAGE UPSTREAM RECOVERY FOR YUKON RIVER TAGGED 

KING SALMON CLASSIFIED AS.TO CONDITION DURH\G 1968 


Number Tagged p ercent a?.e Recovery 

Dogfish ' I I Dogfish


Ohogamiut Village Paimiut ! Tot.:i.l I Ohogamiut Village ! Paimiut "I
I Total 


I I 

I
108 32 63 203 29.6 28.l 12.7 24.l 


132 3 9 144 25.0 66.7 0 24.3
 
I 


19 	 1 3 23 31.6 0 0 26.1
 

3 0 0 3 0 	 0 . 0 0 
I 	 I 


262 36 7·5 373 27.1 30.6 2Z.2 . I 24 .1
I 	 I 


'I I 	 I 


• 

' 
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POPULATION ESTINATIO:! CO~·lPUTATIO~S, 'YUKC1~ RIVER KING SALHON, 1968 

Commercial Cafch Subsistence Cat ch Total 

Subdi~trict ~34-10 79,543   2,277 81,820 
Subdistrict 334-20 . .21, 319   1,553 22,872 

pJ Subdistrict "33~-30 4,543   4,086 8,629 . .. 
Subdistrict 33L1-40 1,119 6,839 •7 J 958 . ,.
Yukon Territory 2,152 2,8~8 4,980 . : 

.... 
TOTAL   ~08,676 17,583 126,259

] 
Flat Island Test Fishing C2tchcs = 831 

.•..•. 
' I 'Andre·afsky River1 / Aerial Sur~ey Escapement Estimate (Nini~ count) = 769 . ·; ..J

' 

J  

'  

. !• 
Estimated Numbers of Kings Passing. Tagging Areas: 

j· . 

Number Tagged = 376  
Subdistrict 334-30 a~d' 334-40 ' and Yukon Territory  

Subsistence and Conm1e.rcial Catches = 21,567  
Number of Recoveries~/ = 97 ~J . ·  

1 (Population esthnatc) = (376)(21,567) = 83,600  
•   97 'j / 't'I) I I 

Estimated Escapement Passed Tagging Areas:   ., ..  
Population estima te 83,600 
Upriver cat_c_h_c_s_·~--~---2_1___,5_6_7_ 
Estimated Escapement = 62,033 

TOTAL ESTIHATF. OF YUKON RIVER KING· SAL}!ON RUN: ' . 

Subdistrict 334-10 and 334-20 Subsistence &Commercial Catch: 104,692 
Flat Island Test Fish Catch: 831 

. Andreafsky River Esc;ipc;:nent Estimate: 769 
Population Estimate Passed Taggin3 Areas: 83,600 

·. TOTAL ESTINATE OF RUN: 189,892 Kings 
/9~ (03 

' Hi 
1/   Chulinnk River ,..which is located dmmstr.eam from Ohogamiut and receives 

a king run, was not surveyed. 

Includes cnly tag recoveries r.iade upriver from the tagging sites . 
...  

; 



Chum Salmon 

' 
I 
A total of 2, 49 5 chum salmon were captured with mainly B-·1/2 inch 

mesh set gill nets at the taggin<] sites and 591 (?.3. 7 % ) were tagged and 
released.. In Appc!ldix Table R the daily numbers of chum salmon captured, 
tagged and the numl)er of recoveries by tagging dote ure shown. The numbers 
of captured, tagaed and recovered churn salriion and the percentage tagged

I and recovered by tagging si.tes is summarized below in Table 6. 

Table 6. 1968 Tagging Summary, Chum Salmon 

J 
Number Number Percent Number Percent 

Captured Ta g_g_~g~J'~.9JJe c1 Recovered Recovered .· .1
J 

Ohogamiut 1,094 215 19.7 19 8.8 
Dogfish Village 78 20 25.6  1 5.0J Paiiniut 1,323 356 26.9 25 7.U 

TOTAL 2,495 591 23.7 45 7.6 	 Il 	

I
The overall recovery rate was 7. 6 percent for all sites combined. Similor lowl recovery rates of Yukon River chum salmon captured for tagging w i.th gill nets 
have .occurred in other years (sec p. 16 of 19 6 7 Technical Report). '. i 

• 	 I
.J

I 

As a result of the small numbers of recoveries (~5) a detuiled analysis 
I 

J 

J 	
t 

'.of the chu'm salmon data will not be undertaken except for some brief comments ' 
on distribution of recoveries by area, general run timing and migration rates. 	 i 

' 
Distribution of Recove_ries by Are~ 

J 	 I 
fSimilar to the pattern of king salmon returns, most of the chum salmon 

recoveries were made in areas relatively close to the tagging sites (Table 7).

I. 	 The furthest upstream recovery was made at Tanana, a .distance of 695 miles from 
the mouth. 

r. 	 General Run Timing_ 

The first chum salmon capture oc"curred on June 14 at Ohogamiut. The 
peak of the chum run pu.ssed Ohogamiut during June 28 to July 2. ;At Paimiut the 
peak 9£ the run occurred during July 5 to 11 . 

Miqration Rates .. 
As noted for king salmon, the mi.gration rates for tagged chum salmon 

increased as the distunce trnvctcd upstream increased. The maxi.mum migrntioi:i 

- 16:... 
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TABLE 7 


MIGRATION RATES OF YUKON RIVER TAGGED CHUM SALMON BY AREA DURING 1968 


Mileages from N(,L of Tagging Dates Recovery Dates Mean Days Mean Mile 
\rea of Recovery Tagging Site Recoveries (Range) (Ran~e) Out Per Day 

')EOGAMIUT TAGGING SITE (Mile 185) 

Ohogamiut 0 1 7/9 7/12 3.0 
Russian Mission ' 28 ·3 7/1-4 7/5-8 4.3 6.5 
Paimiut and vicinity 

·Holy Cross and vicinity 
66-76 
90-98 

8 
3 

6/28-7/5 
6/26-7/7 

7/1-9 
7/2-12 

4.6 
s ::o 

6.9 
9.3 

Anvik 132 2 6/29-7/1 7/6 6.0 22.0 
Above Grayling 181 1 7/1 7/? ? ? 
Nulato and vicinity 301 1 7/8 8/? ? ? 

DOGFISH VILLAGE TAGGING SITE (Mile 227) 
l 

....... 
'1 

Anvik 90 1 6/18 6/27 9.0 10.0 
I 

PAIMIUT TAGGING SITE (Mile 251) 

Below Paimiut 
Paimiut and vicinity 0-10 

3 
9 

7/1-8 
7 /.1-8· 

7/8-15 
7/4-10 

5.0 
i.4 S.2 

.Holy Cross and vicinity 30-32 5 7/1-8 7/3-31 7.4 4.3 
Anvik 66 3 7/5-10 7/9-14 3.7 17.8 
Grayling and vicinity 85-115 ·2 7/6-8 7/15-16 8.5 23.5 
Kaltag 201 1 7/2 7/9 7.0 28.7 
l3elow Nulato 221 1 7/3 7/20 17.0 13. 0 
Tanana 444 1 7/5 7/20 15.0 29.6 

• 

I•• ·. 
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rate recorded of a taggE.:d chum \Na s 29. 6 miles per day. 

DISCUSSIOI'J.AND FUTURE. PL!'.N~ •J .· 
The 1968 tag and recovery project was hampered by several problems, 

some resulting from Unfamiliarity wHh the Ohogamiut-Paimiut areas, that1 
drastically affec'.:ed the numbers of su.lE10n capturcd and, s u.bsequently, tagged. 
Even if these diffict!lties were overcome, it is felt that the present method of

l capturing salmon for tagging, set gill nets, is unsatisfactory. Of primary 
concern is the high mortality of gill net caug-ht salmon which res11lts in com
paratively fe'N being tagged. For example, only 3 7. 3 percent 0£ the kings 
and 23. 7 percent of the chums captured with gill nets were tagged. Still toJ 

be evaluated is the extent of mortality of the tagged fish after release due to 

the capture, handling and tagging operation. It becomes apparent that another 

J .....tagging is needed. 

J During the 19 69 field season the Department plans to investigate the 
use of large fishwheels thu.t 'Nere ~uccessful years ago in the Columbia River 
king salmon commercial fishery. If this type of fishwheel proves feasible and 
if good fishing sites can be located, then it is believed that large numbers of 
king salmon in suitable condition for tagging can be obtained. 

' I· 

SUMMARY ' ' 

] 
I 

King Salmon 

..] 1. In 1968 the Yukon River tag und recovery was transferred upriver to 
the Ohogamiut-Paimiut areas (Jviile 185-251). Several problems were encountered 

It
that resulted in relatively small numbers of salmon being captured and tagged: i ~ 

e; g. , high water, large amounts of driftwood, difficulty in locating suitable r, 
!l rtagging sites, and development of adequate fishing methods .. f 

] 2. A total of 1, 007 kings were captured at the tagging sites with set 
~ 

gill nets and 376 (37. 3 %) were tagged and released. Most of the king salmon 
{70 %) were tagged and relea s2d at the Ohogamiut site. ' 

J 
. 3. A total of 9 8 recoveries (2 6 .1 %) were recovered by commercial and 

subsistence fishermen.) 
4-. ·Tag recoveries were distributed along the entire Yukon River drain

age. Most of the tag recoveries were made in .the Russian Mission-Holy Crossl area where a large amount of fishing effort is loc~.ted relu.tively close to the 
tagging sites. A total of ten recoveries •Nere made in the Yukon Territory. 

•' 
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J 

The furthest upstream recovery wu. s made at Lake Lebarge near Whi.tehorse,]· 
a distance of 1, 715 miles from the mouth. 

]. 	 5. ·Similar to previous yea.rs, there \Vas no apparent relationship. 	 . . 
between the distribution of upriver recoveries (above Mile -184) and the date 

- of tagging. The distribution of tag recoveries upriver was dependent on the 
] number of fish tagged. 

... 
6. The first king sa.lmon was captured on June 5 at the Ohogamiut

] 	 site. The ma in peak 0£ the king run occurred on June 24-2 6 in the Ohoga.miut
Paimiut area and is probably traceable to a peak in timing of the run at Flat 
Island n~Clr the mouth occurring on June 19-22. 

J 
. · 7. In general, the migration rate of tagged king salmon increased as 

the distu.nce traveled upstrea.m increased. The maximum migration rate of aJ 	 tugged king recorded \\~Cl~ 41. l rnilc~ per da.J". . .. . ,... .  
8. Unlike previous years, there were no appreciable differences in] 	 percentage recovery rates of tagged king salmon in relation to condition upon 

release . 

.l 	 . 9. Although relatively small numbers of king salmon were tagged, a 
! I 
. Ipopulation estimate was calculated based on a simple Peterson formula. A 

•	
' 1 	 tc-t=! of 8'3. r;nn k-inc;c: wPrA estimated to have passed through the tagging areas . 

~ The.total estimate 0£ the Yukon River king salmon poµulation was 189,892 fish. 

] 
Chum Salmon 

J 1. A total of 2, 495 churn salmon v.;ere captured with mainly 8-1/2 
inch mesh set gill nets at the tagging sites. A total of 591 (23. 7 %) were 

tagged and released.


] 
2. Only 45 recoveries (7. 6%) were made. Most of the recoveries 

were taken in areas relatively close to the tagging site·s. The furthest up
] stream recovery was made at Tanana, a distance of 695 miles from the mouth. 

3. The first chum salmon was captured on June 14 at Ohogamiu.t.l 	 The peak of the chum run in the Ohogamiut-Paimiut areas occurred·_ during the 
period.June 28 to July 11. 

J 4. In general, the migration rate of tagged churn salmon increased 
as the distance travel~d upstream increased. The maximum rate of travel for 
a tagged chum recorded was 29. 6 miles per day. 
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.J 
FIAT ISLAND TEST FISHING STUDIES 

... ] 
..  

... ..INTRODUCTION .. 
"' . .. ] In 19 63, a tag and rccoyery site was established at Flat Island which 

is located in tho south mouth channel of the Yuk.on River approximately five 
miles northwest of Sheldons Point. The main objectives of this project were 

..
] to determine migmtion rates, racial differences and population sizes of the 

king salmon runs. Also, standard test fishing techniques vvere used each year 
in order to detennine run timing and abundance indices for king salmon. The 
tag and recovery studies were moved to an upriver location in 19 68, but the 
test fishing studies were continued at Flat Island. 

J  
; 

METHODS

] 
During the study period (1963-1968) several set gill nets of varying 

mesh·size were operated each year. The majority of these nets., inc.luding a

1 fishwheel operated in 19 65, were fished near the 'north shore of the south 
mouth channel in the vicinity of Flat Isl~nd. The fishing gear was operated 
for 24 hours a day during 1nost sea sons, ~xcept in 19 64 when the nets were1 
iil>hl;;lu e11·,   ciVC.tu.gc of ~bctlt six h,..,•}rs rlo.y <lurt.ng incominq and high tides . I;:1.J 
All of the catch per hour data presented in Tables 9 and 10 are from a single 
25 fathom gill .net of 8-1/2 inch mesh that was fished each yeur just below

J   Flat Island. 

. 
During 1963-1967, all catch data was obtained from gear operated by]   Department test fishing crews. In 19 68, catch <la ta for 8-1/2 inch mesh gill 

nets was obtained from two commercial fishing sites during the open commer
cial fishing periods. Department personnel operated similar gear at these two 

J   sites during periods closed to commercial fishing. This method of obtaining 
catch data is considered superior to that of previous years as the commercial 
fishermen are more skilled in the selection of good fishing sites. 

; 

RESULTS 

·- Figure 4 shows the timing of the 19 67 and 19 68 king salmon runs. 
These runs were fairly typical of previous nms as a majority of the fish entered 
the river during June..and the abundance of fish. varied considerably from day to 
day. An unusually late winter and cold v,rater temperatures will delay the run 
for as mllch as two weeks; e.g., 1964 and 1966 seasons. Even vvhen the runs 
are unusually late, the majority of the fish will have entered the river by the 
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1 

end of June or the firs't week of July. 
. . 

· Test fishing catch data obtained sfnce. 19 63 shows that generally the 
best catches were made during days completely closed to commercial fishing 
SJ?.d the poore~t catche!l were made during days open 24 hours to commercial 
ffshing . This relationship for a 25 fathom gill net (8-1/2 inch mesh)•is shown 
below in Table 8.

] 
Table 8. Test Fishi.ng Ca.tch - Fishing Time Relationship 

J  
J  

J 
J 

Only about 5 percent {estimated 15-20 fishennen) 6£ the commercial fishing 
gear was located below the test fishing site, yet it is apparent that this 
small segment o1 the fishery ctfft:ct.:.d th~ t8 s t Eshin<J catches. This effect 
may not b.e entirely the result of the downriver catches but the activities of 

. commercial fishermen may drive the fish into deeper water and o.ut of reach 

J of the test ·fishing gear. 

Table 9 compares the percentages of king salmon captured by date for 
the commercial fishery (subdistrict 334-12) and the test fishing site duringJ 
1967 and 1968. This comparison shows a closer relationship between commer
cial and test fishing catches.for 1968 as compared to 1967. This probably 
indicates that the 1968 test fishing catches were a better reflection of salmoh 
abundance than in 1967. 

Table 10 compares catch per hour data obtained for the last six seasons 
which are indices of salmon abundance in the south mouth. Fewer days were 
fished and proportionately more fishing time occurred during the peak of the 
runs in 19 63, 19 64 and 1966. Therefore, when comparing catch data for the. .  
six year period, these runs were probably not as large as indicated in the table . 

. 
Finally, Table 11 indicates the relative catch efficiencies for gill nets 

of various mesh sizl!s and a fishwheel operated in 1965. The catch data 
includes only those days that both types of gear were fished. Gill nets of 
8-1/2 inch mesh were the most effective in the capture of king salmon . . 

.. y . 
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. .... PERCZNTAGE CUMULATIVE KING SALMON CATCHES FOR COMMERCIAL FISHERY /'. 
{SUBDISTRICT 334-12) AND FLAT ISLAJ.'UJ TEST FISHING CATCH.ES, 196,7-196&!. 

% 1967 % % 1968 .• % . 
Commercial Ca~ Test Fishing Catch.~/ Commercial Catch Test Fi~hing·Catch.~/ 

Date ~n.,.25 2 8262 ~n=l83) Date (n=27,898) (n=l,043) 

6/3 ' 6 2 6/5 >1 >1 
·. 

6/6 49 33 6/8 4 
': 9 

6/10 Sl• 42 6/12 21 33 
.. 

6/14 73 66 6/15 48 
~ .. 42 

•. 
!'.) 

.. ... 
w 6/17 76 66 • 6/19 .. 53 58 ·. 
t 

6/21 85 68 6/22 80 . 75 
; 

6/24 97 81 6/26 95 92 
.. 

. . 6/27 . ·100 100 6/27 99 . 96. J 
';. .. 

7/3 100 100 ... 

1/ Test fishing data from a single 25 fathom gill net of 8-1/2 inch·mesh. 

Z/ Does not include 104 kings taken after the close of the commercial fishing season (6/27). 

3/ Does not include 16 kings taken after the close of the. commercial fishing season (7/3) • . 
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TABLE 10 .. . 
. . 

KING SAI.MON CATCH PER HOUR COHPARISONS, 
FLAT ISLAND SITE, ·YUKON RIVER, 1963-1%8.!/ 

Year 

.F~AT, ISLAND (SOUTH NOUTl-i) 
· Tot'a.1 

Fislting Dat~sJ:./ Hours Fished 
Total· . Catch 
Catch Per Hour 

• 1963 6/8-6/26 456.0 637 1.40 
. . . 

1964 6/18-7/13 135.9 ·211 1.55 

1~65 e.1(.-"'1f/, 
V \J 'I• . ~s4;9 589 .89 . 

1966 6/13-7/Li 446.0 441 .99 

1967 6/3-7/7 817.0 282 .35 

1968 . 6/5-7/6 713.0 521 .73 

1/ Catch data ;i.s from a sinsle 25 fathor.1 gill net of 8-1/2 inch mesh. .-
}_I ·Data includes only those dates duri~g when ~I:ie _first and.last fish were 

c~ptured. 
. . 

.. . : 

. . . . 
24..,. 

.. 

. . 

... 

. . 
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·.1 
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lowed by 7, 5-1/2 and 10 inch mesh gill nets. Ti1e fishwhcel captured king 
salmon at about the same rate as did the 5-1/2 inch mesh nets. 

• 
DISCUSSION 	 •' 

I 
I ' 

The cutch pe.r unit effor.t data presented in this report were af£ected 	 I 

1by environmental conditions, varying fishing methods and other £actors . . . 
. : li

i/
which are not necessarily related to salmon abundance. Even with these Ii 
limitations, the test fishing catch data is thought to be the best reprnsenta

I.'!tion 0£ run timing and magnitude. Commercial catches are not adequate I' 
for this ·analysis beca use of "gaps" in the data ca used by periodic dosed I 

• I 

.·· .j
fishing periods. 

One serious limitation of the study is that the Flat Island catch data 
cn.nnot hP. userl. as il.n Clbundance index for the entire Yukon River run. Salmon 
enter the Yukon River by several mouths, and the proportion of the run entering 

I 
each mouth varies considerably from year to year. For example, there were 	 ~ 

'j25, 826 and 27, 202 king salmon taken commercially in the south mouth and 
''I 

middle mouth respectively du.ring'l967. With similar fishing effort, there 
I 
i,...were only 6, 600 kings taken in the middle mouth during 19 68 compared to .' .,. 

27, 000 kings taken in the south mouth . .Another test fishing site should 
probably be csto.blished above the confluences o.t the major mouths or channeit:; . I 

~ J1 I(nel)r Fish Village) in order to establish abundance indices for the entire run. I ·' ', 
i I 
I ) I 

! ' ' 
Ii' 

SUMMARY I ~ 

' 	

I': :1' 
'1. The 	timing of the 19 67 and 19 68 south mouth king salmon runs I. 
I'I 	 shows that the majority of the fish entered the river during June and the abun

dance of fish varied considerably from day to day. 

2. Only an estimated 5 percent of the commercial fishing gear was 
located below the test fishing site, but data is presented indicating that this 
small segment of the fishery affected the test fishing catches. 

3. King salmon catch per hour data is presented for 1963-19 68. 

Because of differences in fishing time, the 1963, 1964 and 1966 r_uns were 

probably not as large as indicated by these data. 


4. One limitation of the study is that the catch data cannot be used 
for the entire Yukon River run. Salmon enter thi:::: river by several mouths and.. 
the proportion of the run e~tering each mouth varies considerably from year to 
year. 

5. Catch data indicates that 8-1/2 inch mesh gill nets were the most 

26 



effective in the capture of king salmon followed by 7, 5-1/2 and 10 inchI mesh gill nets .. The fishwheel,. operated in 19 65, captured king salmon at 
about the same rate as 5-1/2 inch gill nets. 
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. SALMON _SUBSISTENCE FISHERY SURVEYS]· 
' 

.INTRODUCTION ..] . . • .• "" . 
The subsistence fishery rivals the commercial fishery as the most <:.


] · important utilization of salmon in the Arctic-Yuko!1-Kuskokwim area. Chum 
 .., ...
salmon have always been the backbone 0£ the subsister.ce fishery, with 
most of the catch being fed to sled dogs. King salmon are reserved almost

] ·exclusively for human consumption, although substantial numbers of chum 
. salmon are also eaten.· Minor utilization 0£ pirik, coho and sockeye s'almon 

is made .. 
~ . "] .. 


• '!'- ' ., •. 
· The Alaska Department of Fish and Game has conducted systematic •: 

surveys of the Kuskokv·lim and Yukon River subsistence fisheries sinc.e 1960l . and 1961 respectively. Beginning in.1967, comprehensive surveys were also ...
:•...conducted in the Norton Sound district and in certain Kotzebue district villages 

where only limited surveys had been made in the past.
J 

- The subsistence fishery surveys are conducted for the following reasons: 

l · 1. The documentation of catches and associated fishery data (amount 
of gear; number of fishermen, etc.) may irtdicate relative run magnitudes, 
=~c=.p0!!!-=~tf. Et!'0 trt:>nrls in the dependence on subsistence fishing which are 
useful in fishery management. 

2. Tag recoveries from both river and high seas projects are collected.J j 

The surveys are insurance against a large number of unreported tag recoveries ' 
by subsistence fishermen. 

I 
3. ' Documentation of subsistence catches is required in order that these 

northern salmon stocks continue to qualify under the abstention principle of the 

r I.N.P.F.C. Treaty, i.e., full utilization. 

. . 
METHODS AND MATERIALS 

" \ 

Most of the subsistence fishery data obtained during 1968 was from 

persorial interviews of fishermen and direct counts of salmon. Some catches 
 I 
were obtained from return of special catch forms or questfonnaires. that were I~ 
distributed to fishermen prior tq the fishing season. · r 

I 

L 
' . Two-man crew~, traveling by boat, surveyed the majority of the Yukon lt 

and.Kuskokwim River fisheries, while the other subsistence fisheries were IJ 
surveyed by biologists traveling in single engine aircraft. Deparlment survey f: 

I Ii 
;..· 28 
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·crews traveled approximately 2, 200 river miles and 1, 100 air miles to inter
view fishermen and document catches. The vVhitehorse office of the Canadian 
Department of Fisheries supplied catch information for the Canadian portion of 
the Yukon drainage. 

. . . . . 
• 

RESULTS 

Table 12 presents the 1968· subsistence catches recorded for each dis
trict in the Arctic-Yukon-Kuskokwim area. Also, the total catches for the area 
are compared for the 1963-1968 period in this table. Table 13 compares catches 
for the Kuskokwim, Yukon, Norton Sound and Kotzebue distriCts for those years 
that Department surveys were made. 

In 1968 there vvas a minimum of 50, 490 king salmon and 543, 024 salmon 
of other species taken in the A-Y-K areo .. Averrige. c<Jtr.hP.!=: WArn mnoP. by Kusko
kwim and Norton Sound district fishermen but catches were below average for thr 
other districts. 

-: DISCUSSION 

The recorded subsistence catches represent minimum figures for the 
following reasons: 

. 
1. Catches made late in the season a.flt:r cc~nplct!0n nf surveys are · 

not always recorded. 

· 2; Some salmon consumed prior to the time of surveys are not always 
recorded. 

3. Information is incomplete or lacking for some villages: coastal 
villages between Yukon and Kuskokwim Rivers, St. Lawrence Island villages, 
Mekoryuk, Nome, St. Michaels, Teller and Goodnews. 

Although difficult to document, it is estimated that between 80-90 per
cent of the actual Arctic-Yukon-Kuskokwim area subsistence salmon harvest 
has been tabulated by the Department during recent years. 

Subsistence catches are influenced by salmon abundance and fishing. 
effort.· Several factors affect fishing effort and include the following: 

. 
1. Adverse weather and river conditions. . -.. 
2. Immediate employment situation (short-term con.struction projects 

and firefighting). 

.. 
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Distrj_ct 


Kuskokwim 

Yukon-?../ 

Norton. SoundI 
Port Clarenc.e 

I 
J. Kotzebue 

Area Tota":l. 

·ea Totals: 

i 1967 

1966 

1965 

1963 

1962 

1961 

TABLE 12· 

ARCTIC-YUKO~-KUSKOKWHI .AREA 
SUBSISTENCE SALN0:'1 CATCH, 1968 

• 

.. 
King Salmon Other Salmon!/ 

. 
35,380 	 278,008 
. 

14,832 189,607 


237 so, 96li 


. 40 
 . 3' 6"31 

543, 02l1 

81,832 	 600,306• 


63,576 473,926 

: 

4?,571 	 828,887 

. . 
54,235 757,734 


. 67 ,271 593 ,5_8!} 


33,506 622,858 


.. 
52,617 	 593,115·. 

• 


... 
Total Salmon 

313,388 

. 
2~4,439 

51,201 
. :-: 

3,671 

. 20,81!1·--- 
5Q3 ,Sllr 

J 
682,138 	 H 

,1 

537,502 . ' 
. j ' 

875,458 ,r . 	 t1 

811,969 	 'f 
: ·I 

660,855 


656,364 


645,732 


ll 	Hainly chum salmon in Yukon and Kuskokwim districts; mainly chums in Port 
Clarence and Norton Sound districts but substantial nuraber of pinks taken 
in som? years; all chums in Kotzebue district. 

. 

Includes Yukon Territory (Canada) catches • 

.. 

.. 
... ~o  . 
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TABLE 13 

SUBSISTENCE Si\I.HON CATCHES 
YUKON, NORTON .sou~m ~~D KOTZEBUE 

}'OR KUSKOKWHI, 
DIS11UCTS, 1.%0-1968 

•;• 	

• .. 
Kuskobd.m District I 	 Yukon District 
-- l 	 1/

1 Year . King~____Q_ther Salmon..:. --· --~ings_____O_t_h_er Salmon
• 


1960 19,457 ... 


1 1961 28,898 185,30). 	 407,814 
: 

1962 13,596 164,417 	 19,910 ..1 1963 34,615 140,890 	 32,656 421,625 ... 
1. 
 1964 30,853 ·214,942 	 22,817 


.. 
1965 26,238 279,303 ·19,723 458,379 	 ".. 

1 
1 1966 49,280 180,0~l· 14,017 214,236 


'1967 221,192 19.661. 288,595 


1968 275,799 	 189,607 

-t 	 • 

l 

...... " 
. 

Norton Sound Distr~ci:_2 Kot?.ebue District 
_Y_ea_r___~_K_i~nas Cohos Pinks Chums Chums 

1 1962 100,000 


1963 ·5 439 16,607 31,069 

J. 

1964 . 565 2,567 9,225 12,486 29,762 

1965 574 4,812 19,131 30, 772 30,500 , . I 	 . 

1966 269 2,210 14 ,335. 21,873 35,588

I 1967 1,222' 17,516 26' 807 '·. . f; • 40,108 

I 1968 237 2,391 .. 36, 912 11,661 	 20,814 

.. ·. 
· 	 1/ Mostly chum salmon. 

~/ Inco~plete surveys for 1963-1966 
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3. Decline in dependence on subs istonce fishing. Increased we lfarc 
. payments and more employment opportunities have resulted in a general decline 

in fishing effort throughout the A-Y-K area. Also snow vehicles arc beginning 
to replace sl~d dogs and this is expe_cted to speed up the decline of.the sub
sistence fishery in the future. 

Subsistence catches of Yukot'l River chum salmon have declined markedly] 
during the past three seasons. ·Although adverse fishing conditions and the 
immediate employrnent situation have had some effect, the decline is largely

j the res ult of a decline in the dependence on subsistence fishing. As shown 
belov1 in Table 14, there has been a decline in fishermen, sled dogs and the 
number 	of fishwheels for the Yukon River:l 

J 
Table 14. Yukon River Subsistence Fishery Summary 

Year 

j 	 1961 
1963 

J 1965 
1967 
1968 

... 
j 

j 

NL1mber of FishinCJ 

Familes Surveyed 


624 
597 
541 
517 
516 

Number of Dogs 
Owned 

4,806 

4,155 

3,974 

3,135 

2,943 


Number of Fish,ATheels 
Operated 

169 
156 
127 

87 
71 

J 
Effort and dependence on subsistence fishing has remained relatively 

stable during recent years for the Kuskokwim River. Large catches of king 
salmon made during the 1966 and 1967 season are a result of the abundance 
of this species (see Table 13).

j 
There is some evidence that subsistence fishing effort has declined in 

the Kotzebue district since 19 G2. Still, the large chum salmon catch recorded 

] in 1962was largely the result of run magnitude. 

SUMMARY 

1. A minimum total subsistence catch of 50, 490 kings and 543, 024
] 	 other species, mostly c'hums, was recor.ded in the Arctic-Yukon-Kuskok.wim 

area during 1968. 

] 2. Average catches were made by Kuskokwim and Norton Sound district 
fishermen·, but catche~ were below average for the other districts. 

,. 3. Yukon River chum salmon catches have declined markedly during 
the past three seasons as a result of a decline in the independence on subsistence 

,,, 
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fishing. Subsistence· ·fishing effort arid dependenc~ has been relatively stable 

for the Kuskokwim district. 
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.AERIAL SURVEY ES TIM!"\ TES OF SALMON ESCAPEMENTS 

The cleterminu tion 6£ salm.on spawning escapements is one of "the 
objectives of the Arctic-Yukon-Kusl:okvrim Area Anadromous Fish Investi 
gations. Due to ths vast size of the,A-Y-K area and the numerous salmon 
spawning stroarns, the estimates of escapements are determined onJy for 
the nw.jor or "key" streams annually. Estimates of salmon escapements can 
be determined by several methods: aerial surveys, counting towers, weirs, 
foot surveys I etc. The aerial survey method I although probably the least 
accurate procedure (due to stream, weather and counting conditions), is 
most commonly used since a relatively large number of streams can be 
obseryed in a brief time period. It should be emphasized that aerial survey 
detem1inati.on of spawning salmon is considered as estimates or an index of 

] 
aerial survey procedures are standardized and environmental conditions do 
not vary much, then estimates (indices) of salmon escapements made at the 
same stage of the run can be compared from year to year. The "high count"J 
or estimate of escapement, usually made at the peak of spawning, is con
sidered as the best index of the total escapement. Annual escapement indices 
of major or key streams, plus accurate commercial and subsistence catch data, 
are of_ extreme importance to the management biologist for evaluating the run 
magnitude of various su.lmo:-i stocks. 

In 19 68 a total of approximately 175 hours were spent conducting aerial 
surveys of salmon spawning streams in the A-Y-K area. Both state matching) monies and P.L. 89-304 funds were utilized for conducting aerial surveys. 
The follmving important salmon spawning streams were surveyed in each 

I 
 district: 

KUSKOKVVIM DISTRICT 

Goodnews River 
Kanektok River 
Kuskokwim River System 

Kwethluk River 
Kisaralik River 
Tuluksak River 
Aniak River 
Holitna River 
Holukuk River· 
GeorQe River 
Swift River 
Selatna River 
Tatlawiksuk River 

KOTZEBUE DISTRICT 

Noatak River System 
Eli River 
Kelly Ri.ver and Lake 

Kobuk River System 
Squirrel River 
Salmon River 
Tututs uk Ri.vcr 
Shungnak River 
Selby River Slough 
Beaver River 
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YUKON DISTRICT 

Yukon River System 
Andreafsky River 
Anvik River 
Saleha River 
Gooopu.ster Riv.er 
Teslin River 
Pelly River 
Big Salmon River 
Little Salmon River 
MacMillan River 
Nisutlin River 

.. 


NORTO~ SQUND DI~_TRICT 

Kwiniuk River 
TubutuJ ik River • 
Unalakleet River 
Fish River System 

Niukluk River 
Boston Creek 
Casadepaga River 

PORT CLZ\RENCE DISTRICT 

Kuzitrin River System 
Salmon Lake 
Grand Central River 

f 
r 
; 
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• KWINIUK RIVER COUNTING TO\'\TER PROJECT, 1968 

,. .• 	
.. 

INTRODUCTION 	 ..• 	 .. 
Since 19 65 a collnting tower project has beGn located on the Kwiniuk 

River, 110 miles east ·of Nome (s_i:;.e Map - Figurn 5). The Kwiniuk River, 
similar to other major rivers in Norton Sound, receives moderate nms of chum 
and pink salmon which are harvested by subsistence and commercial fisheries. 

I 

In order to effectively manage the Norton Sound fisheries, it is important that~ 
frequent estimates of escapements during the season be obtained either by 

aerial survey estimates or tower counts. 


; . 

J 

Aerial survey methods of estimating salmon escapements generally 
,. 

tend to underestimate the actual numbers of saimon in a strectm. Duriny U1t: 

1965-1967 seasons, aerial survey estimates were compared to tower counts 
of the Kv1iniuk River salmon escapements. Although aerial survey methods 
were standardized as much as pos~ible and experienced observers conducted 
the surveys, it was found that even under ideal obs~1-ving conditions, the 
aerial surveys in all cases underestimated the actual numbers of salmon in 
the river as determined by the tower counts. The best single aerial survey 
estimate of severul surveys made during this three-year period was 74. S 

percent of the accumulated tower count ?t° the time of the survey. 


1 	
. 
'IiiAlthough aerial survey estimates usually underestimate the escape


ment, they are of value for obtaining indices of annual levels of escapements


1 of key streams if conducted approximately at the same time period each year. 

The high count or estimate of salmon escapement, usually made near the peak 
of spawning, is considered the best index of the total escapement.· 

1 
In 19 68 the priorities of the Kwiniuk River counting tower project were 

shifted toward obtaining the daily and seasonal timing and magnitude of theI. 	 salmon runs. Determination of this prime objective is directly applicable 
toward day-to-day management of other Norton Sound fisheri.es since the run 
timing and the escapement trends of the Kwiniuk River are probably similar to ..,, 
the other Norton Sound salmon streams. 

. . 
METHODS AND MATERJ.l\LS 

A portable aluminum tower was erected on a high bank above the mouth 
of the Kwiniuk River. Continuous hourly counts (24 hours per day) were made 
throughout the salmon..runs to obtain the total dally escapement since it has 
been shov·m in previous years that only 10- or 20-minute counts per hour would 
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not provide reliabl-9 estimates of tho d·aily numbers. of chum and pink salmon 
passing the tm"ler as the .result of erratic migration patterns and thG relatively 
small es.capGments occurring in the Kwiniuk River. It has been demonstrated, 
however, during tlrn I96.6 ~nd I967 field seasons that IO-minute counts per 
hour provide reliable esti.n1ates of the· total seasonal escapement. Ten-minute 
counts p~r hour, in addition to the total hourly counts, were continued in I 9 68. 

RESULTS 

] Estimation of Escapements from Tower Counts 

In I 9 68 a total of I 8, 9 76 churn; I 29, 05 2 ·pink; and 2 7 king salmon were] 
counted past the tower. The daily and total escu.pements for the years I965
19 68 are presented in Appendix Table C. The total escapement is the total _ 

·tower count minus the number of salmon taken above the tower by subsistence 
fishermen. The I9 68 salmon runs were distinguished by the largest escape
ments of pinks and kings and the lowest escapement of chums recorded during

] 	 the pa st four years of the counting_ tower project. Of particular interest, was I 
the phenomenal escapement of pink salmon (I 2 6, 764), a I 2-fold increase over /. 
the brood year escapement of only I 0, 629 pinks in J.9 66.

] 	 I 
t 

The main peak of the chum run ocGurred during the period July 7-8. r· 
T!1.<:: pe.:L~~ c£ t!-:2 pi~!: s::>.~r:!C'~ ::'C' c:s'?c1 thP tower durino the period July 8-11 when

] 	 92, 258 pinks were counted. As in past years, nearly all the king salmon had 
passed the· tower by July 15. 

] 	 Estimate of Total Seasonal Escapements by 10-Minute Counts 

The migration pattern of chum and pink salmon past the tower in 1968 

I 

) appeared to be more variable in respect to hourly timing than in I966 and 1967. 
Relative errors (-28. 6 % for chums and -I 7. 3 % for pinks) of the total season 
expanded IO-minute counts compared to the total season actual hour counts 
were calculated in 1968. In I966 the relative error w~s 8.9 percent and 6.2 
percent for chums and pinks, respectively. In I 9 67 the relative errors were 
-1.6 percent for chums and -12.2 percent for pi.nks. The I966 and I967 experi
ments demonstrated that 10-minute counts taken each hour resulted in an accept
able estimate of the observed total season escapement. The 1968 IO-minute 
counts, however, did not provide acceptable estimates of the total escapement.I It becomes apparent, based on the I968 data, that continuous hourly counts · 
(24 ho1.irs per day) are essential in order to obtain reliable estimates of both 
the daily and total seasonal escapements of pink and chum salmon .I · .. 

Observations of Salmon Beha. vior 

In 1968 	water levels of the Kv.,riniuk: River were for the most part unusually 
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low and clear and sulmon moving p3 st the tOv\1er were easily observed. As 
in past years I salm0~1 passed the tower primarily 'during the mid-afternoon 
to early morning hours. Dovmstreum movements of adult salmon pa st the 
tower was negligible comp:i.red to previ~us ye~irs.1. 	 .·• 

1 	 DISCUSSION AND F~TURE i:'_lANS 
j 

During the past four years, 1965-1968, this project has been of 
immense vulue in providing da.y-to-day information on the timing and trends 
in the size of the pink and chum salmon runs. This data has been especially 
useful towurd management of the Norton Sound fisheries since the Kwiniuk 
River is considered to be typical of salmon spawning streams that are located 
in Norton Sound. Since the Kwiniuk River tower project is eventually becoming 
more i111d more useful toward management of the salmon fisheries rather than as 
n strictly rP-sP.arch project, it is planned within the near future to utilize onlyl 	 management funds for this project and to channel previously allocated Federal 
research monies to other programs. 

SUMMJ\RY 

] !· 1. For the fourth consecutive year, a counting tower project on the. . r,.
Kwin"iuk River, a typical Norton Sound stream, was operated primarily for the 

f 
pur:pose of obtaining the daily and seasonal timing and magnitude ot tne saimonj 
runs which can be generally applied to~Nard management of the Norton Sound 
fisheries.

] 
2. Continuous hourly counts (2 4 hours per day) and 1o...:rniriute counts 

per hour were made throughout the duration of the run.
] 

3. A tota_l of 18,976 chum; 129,052 pink; and 27 king salmon were 
counted past the tower in 19 68. The peak.of the chum run occurred on July]. 7-8 while the pink run peaked during the period July 8-11. 

4. Ten-minute tower counts per hour did not provide a reliable esti]. 	 mate of total season escapement of chum and pink. salmon in 19 68 when com
pared to the tota.l hourly counts. 

I 5. In 19 68 water levels of the Kwiniuk River were generally low and 
clear allowing for excellent observing conditions; and similar to previ.ous years, 
salmon passing the tower traveled mainly during the mid-afternoon to earlyI. morning hours. .. 
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AGE, SEX AND SIZE COMPOSITION OF SALMON 

J INTRODUCTION • 

The Arctic-YL{kon--Kuskok·wirn. area catch and escapement sampling] 

] 

program, initiated in 1964, was continued and expanded in 1968. A larger 
number of samples \Vas obtained from most species than in any previou.s 
year. However, due to the vast size of the study area and the large number 
of salmon nins, comprehensive age determinations are either lacking or in I 

! 

c omplet~ for the following species: Kuskok\vim River chum and sockeye ·I 
salmon, Yukon River coho salmon and Norton Sound.king and coho salmon. .. ·f\l 

l 

· The objective of this program is to provide such basic management ; · I 
I 

information as age, _length, weight and sex composition of the various salmon i]. 
. 

I 
>runs. This information can be used in assessing the effects of a fishe1y upon .. 1 

run productivity and may be eventually used in making run predictions. . i 
] I 

METHODS t 
.1 I
·Samples were obtained from commercial, subsistence and Department 

Itest fishing and tagging site catches. A few samples were also obtained from I
salmon carcasses found on various sµctw11i11y lJ!uurn:l.,. 8ca.l.::; .:;c11,~l.::::; ·:::::::-:::> • 

I 
taken from the area of the first or second scale row above the lateral line and l·~ located on a diagonal line down from the insertion of the dorsal fin to the origin

j of the anal fin. I 
t 

For purposes of this report, a 42 salmon returning to spawn in 1968] 
• 
t 

would be the progeny of the 19 64 run that migrated from freshwater to the 

ocean in the spring of 19 66. 


] 

] 
It has been impossible to determine whether a few king salmon scale 

samples (usually less than 10%) have one or two freshwater annuli. This can
not be resolved until adequate samples of smolt are obtained for age and size 
analysis. 

1 
YUKON DISTRICT KING SALMON 

Lower Yukcn River Commercial FisheryJ .. 
In 1968 a total of 1, 622 Yukon River king salmon was sampled at the 

Point Adams Packing Company Cannery (Alakanuk) for age, length and sex 
composition. These fish were taken in the subdistrict 33'1-l 0 commercial 
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fishery from June 3 through July 3 by both set and drift gill nets, the major
ity of which were 8-1/2 inches stretch8d mesh. It was not possible to age 
287 or 17. 7 percent of the su.mple because of unreadable scales (sea les 
missing, regenerated or ~nverl:ed on scale cards). 

• 
Table 15 shows the age and sex composition of the remaining 1, 335 

king salmon that were as signed a gas. The 6z age class represented 64. 5 
percent of this sample follov\'e"d by the 72 (20. 1%) , 5 2 (12. 8%) and 4 2 (2. 6%) 
age groups. !. 

!!
The sample contained approximately 45 and 55 percent mules and I!female? respectively. The sex composition of the 28 7 fish that were not 

aged was ne3rly identical to that of the sample presented in Table 15. Age .. fl 
42 fe~nales v1erc not encountered, but females W8re more abundant than ma.le s 1: 

iji.n the 62 and 72 age groups. Males vver_e dominant in the s2 age class. 
,,ti 

As shown in Table 16, males had greater mean lengths than females !, 

for _all age categories, except the 5z age class. This characteristic has 
been evident in previous Yukon River samples and probably indicates that lfemales experience greater growth' initially, but males grow faster u.fter their 
fourth year. Weights for each age/sex class are not presented in this report 

I!but the mean weight of the entire sample was 26. 5 pounds (2 6. 1 pounds for 

. 

. 

: 
~ 
" 
~ 
. 

males and 26. 8 pounds for females). 

In Figure 6 the sample is divided into· eight periods in order to show 	
. 

' 
I 

! 
i '!changes in age and sex composition during the commercial fishing season. 

!,·1Considering all age classes, males were most abundant during the June 3-8 
and June 13-15 periods (53-63%) and females dominated the period samples 
after June 15 (57-62%) .. 'l' 

' 
' 

Age 4 2 fish did not occur until the June 13-15 period and were most 
abundant during the last two periods. Age 52 fish were errntic in abundc:tnce, 
but were generally more abundant late in the season. The percenta.ge compo
sition of age 62 males declined steadily during the season, while that of 62 
females remained relatively constant. Age 72 males were most abundant during 
the June 3-8 period, but remained at a constant low level thereafter. The per
centage composition of age 7z females remained relatively constant throughout 
the season. 

Table 17 compares a.ge data of the 19G8 commercial catch sample to 
that of samples taken by comm3rcial fishermen and Department test fishing 
crews (8-1/2 inch mesh gill nets) during 1964-1967. Only moderate changes 
in age compositions "havo occurred during the five year period, with the 
greatest changes occurring in the rnlative abLmdance of age 4z fish. 
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Table 15. 	 Age and sex composition of Yukon River king salmon, commercial t 

fishery, 1968. 
,, ~ •a·-1/2" Mes·h Gill Nets -.J 	 .. 

Age MALES FEMI\LES COMJ3INED·SEXES .j 

Class No. Percent No. Percent No. Percent 
. 

34 2.6 0 - 34 2.6 	 "i42 ·I 
1 

152 11. 4 19 1.4 171 12.8j 	 52 
i 

62. 	 315 23.6 546 40.9 861 64.5 l 
J 

1 

72 99 7.4 170 12.7 269 20.1 ' .. l 
. ~ 

.. 	 ·1
l 

' 
,·. ! 

Combined .. 
Ages 600 45.0 735 55.0 1,335 100.0 -1J l 

l 
l 

J 1 

v.:nrT c~ 'rf""lf'\r""I 'T'nct- Pi<>}·dnrT (""';::,t,.-.hi::>c:
,&~,1.4&.'::;j LI'-"'-'-•., .. -.., ... J ..&. ................... _ ... ~  "f-~ - --·--- 

11 

5-1/2" Mesh Gill Nets 
Age MALES FEI\1ALES COMBINED SEXES1 Class No. Percent No. Percent No. Percent 

~ '.i
42 7 4.8 0 	 7 4.8 

J 
52 8 5.5 5 3.5 13 9.0 

62 50 34.2 52 35.6 102 69. 8 

~2 10 6.8 14 9.6 24 16.4 
°"1 

Combined 

Ages 75 51. 3 71" 48.7 146 100.0 


.. 
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TABLE lG 

LENGTH FREQUE({CJES BY AGE Ai'W SEX OF YUKON RIVER KING SAL HON 
. cmrHERCIAL l''ISHERY (8-1/2 11 :MESH GILL NETS), 1968 . . · :• . . . . . • .. 

('~th 
-

l1.z 52 J,ength 62 72 

-~·-·-
Hale Ha.le Female i(\ cm. Met le Female Hale Femnle 

li7 1 73 1 . ... • . 

I;;· 74 
1 1 75 

54 1 · 76 2 

155 3 77 3 2 
56 1 78 2 2 .. 
57 3 . . 79 4 3 . ' 

'58 
8· 80 4 7 . l 

ll 
59 4 ' 1 81 4 14 
60 5 82 10 ,, 

.J.. I 

1 1 83 8 26 
.. . 

J 61 
., 

62 4 3 8l1 13 39 1 1 
63 85 lll 44 2 
64 .. 86 18 51 2 

I 65 1 6 87 17 47 . 1 4 
66 2 88 10 47 2 4 
67 1 4 89. 21 53 9 

• r 6 90 20 60 3 6 • • 
I 6.:. 2 91 ;., 35 18 .J. I 

70 13 92 25 25 · 13 
71 10 93 20 23 4 18 
72 10 1 94 27 17 5 12 
73 12 95 18 10 2 13 
74 15 ·' 96 12 6 5 13 
75 17 1 97 9 6 7 12 
76 13 2 98 15 2 8 11 
77 13 4 99 5 5 7 6 
78 4 2 100 10 2 10 9 
79 3 1 101 3 2 8 6 
80 4 4 102 1 5 · 4 
81 4 1 103 2 5 , 5 
82 2 104 2 .. 
83 2 105 1 6 
tll. 1 1 106 • 6 1 
85 1 . 1 107 3 
SG . 1 .. . 108 2 1 
87 

. 
109 2 

88 110 5 
8~ 1 .. 

" 
93 1 

:;-:--- ----
~~;, -f--t;~4--- 78~~ 11----=~ .11:__-};~6 

----.. ~·r 546 99 •170 
l·~ ....... n ss.o··--- ----wo.o--·94 :s---
~~h . 74.0. . 90.0 96.0 

tt ,, .. 
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FIGURE 6 AGE lu'\D SEX CC 
~ ~ ~·"" 

'SITIO~ OF YUKON P.!VER KING ~ 
SALMON BY FISHli>G PERIOD, COXMERCIAL CATCH SJ\..'1J?LE, 1968 
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I TABLE. 17 
I 
t 

I 
I AG'f,, SEX AN~ SIZE COMPOSITION CF YUKON RIVER (SUBDISTRICT 334-10) 

KING SALMON SAMPLED DURING 1964-1968 

I 
j Year' Number 

. Percent 
Females 42 

Percent Age Composition 
5z 6.-.

L. 

(leng~h in centimeters) 

72 82 Combined Age:· 

1964 487 43.3 7.2(54.7) 14 .8 (74.5) _57.7(84:7) :.9.6(91.0) 0.6(89.7). 100.0(82.3) I 
A 
c.n 
I 

1965 584 43.8 1.0(51. 9) '19.0(72.9)· 56.0(84.8) 23.5(89.4) 0.5(89.5) 100.0(83.2). 
. 

1966 983 46.5 0.8(55.9) 13.5(72.2) 72.3(85.2) 13.4(90.2) 0.0( - .) 100.0(83.9) 

1967 991 50.8 0.8(55.3) 10.0(74.1) 73.4(85 .. 7) 15.5(90.7) 0.3(87.5) 100.0(85.0)'. 
I 
I 

1968 1,335 55.0 2.6(58.4) 12.8(74.0) 64.5(90.0) 20.1(96.5) 0.0( - ) l00.0(88.5)~ 

• 
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l 
Compared to previous samples, the 1968 sample contuined the greatest

] percentage of females and the largest size fish. 

Tagging-Recover'L_..§Jtes 
• 

A total of 358 king salmon, captured at upriver tagging and recovery 
sites, was sampled.for age, sex an~ length composition (Table 18). The 
majority of these fish were taken with 8-1/2 inch mesh gill nets, but a small 
undetermined number was also taken with 5-1/2 inch mesh gill nets. Several 
characteristics of this sample were different from that of the lower Yukon] River commercial catch sample: 

1. Sex ratio in favor of males (64% versus '15%).j 

] 
2. Greater percentages of the 42 (18% versus 3%) and 52 (24% versus 

13%) age classes. 

3. 	 Lesser percentages of the 6z (44% versus 65%) and 72 (14% versus 
20%) age classes.

J 
4. 	 Smaller mean lengths for all age and sex categories. 

.. 
Small sample sizes, unequal sampling of run segments and use of 

different types of gill nets probably biased the above comparisons. However, 
A the.distinct differences in age, sex and size compositions between the DNO.i 

samples strongly indicate that the intensive lower Yukon River commercial / 
fishery significantly reduced the abundance of the larger and older fish in thcY 
upriver run. 

] 
 Spawning Ground Sam_~ 


Table 19 presents age composition data for carcasses sampled in sev
eral tributary streams during 19 68. The data for the Andreafsky, Anvik and 
Saleha Rivers, all Alaskan tributaries, are grouped together because of small 
sample sizes. The sample from the Teslin River, located in Yukon Territory, 
Canada, was obtained near Johnson's Crossing. 

Alaskan tributary samples differed from the Teslin River sample in 
having greater perc?ntages of 42 and Sz fish and smaller percentages of 62 
and 72 fish. Males dominated the Alaskan tributary samples (88. 2%) while 
females dominated the Teslin River sample (7 6. 5%). 

Similar characJ:eristics were noted for carcasses sampled from these 
streams durin~J 19 6 7. ThG reasons for these differences in age and sex 

] compositions cunnot be explained until larg8r, more rnprescntc>.tive samples 
can Le olJtainec.l. 

.· 
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TABLE :~8 · 

AGE, SEX AND SIZE COMPOSITION OF UNTAGGED KING :3ALMON TAKEN WITH GILL NETSl/ AT OHOGAMIUT, 
DOGFISH VILLAGE AND PAIMIUT FIELD srATIONS, YUKON RIVER, 1968 

MALES FEMALES COi·1!3INED SE;.\ES 
Ag~ Mean Mean Age Mean Mean Age ~iean Mean 
C!ass No. Percent Length2/ Weight Class No. Percent Length Weight Class No. Percent Length Weight 

(cm.)- lbs.) (cm.) (lbs.) (cm.) (lbs.) 

32 1 7 0.3 38.0 ' 2.5 32 0 32 1 0.3 38.0 2.5 

4z 60 16.8 57;1 7.2 42 5 1.4 57.4 6.6 42 65 18.2 57.1 7.1 

52 69 19.3 70.4 12.4 52 15 4.2 72.9 14.l 52 84 23:5 70.8 
r 

12.7 

,c:. 63. 17.6 90.8 28.2 	 93 26.0 87.7 . 25 .4 62 156 43.6 83.9 26.5"'..J 	 62 62 

72 37 10.3 98.2 38. 5 .. 72 15 . 4 .1 94.2 34.4 72 52 14.4 97.4 37.2 

- -	 ··- 
TOTAL 230 64.3 7{?.9 19. 5 .. TOTAL 128 35.7 85.5 24.3 TOTAL 353 100.0 80.0 21.2 

1/ ~lainly 8-12" mesh · but includes: some 5-1/2" mesh; 


2/ Mideye to fork of tail. 


• 

·. 
-----~------
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.· ·... · • . .• TABLE 19 ... .... ..• . 
'• .. .. AGE COHPOSITIONS OF YUKON RIVER 

.• 
~ . . .. ... 

KING SALHO:-r CA_RCASSE~, 1968 

, 
·~""- ~ ~-.~----~~~~~~~~~~~~~~~-----~~~~~--~~~~--~ .· 

.. : .... MALES FBMALES COMBINED SEXES . 
!! No. Percent No. Percent No. Perce.tlt.. I . . -.. ..J 

ri·f~=.":"'T, Ar-rik and Saleha Rj_vers 
.... ; . 11;·· 

5 9.8 5 9.8 ' 
'! 32 
J ·t 

42 7 13. 7. ·l 2.0 8 15.7 ' 
1 

21 41.2 1 2.0 22 43.252J .. 
•: 

. ! 

7 13.7 4 7.8 11 21.562 ! 
- ....,.. ·;.··-~- 2 5 9.a· 5 9.8 

Totals 45 88.2 6 . 11.8 51 100.0 
·-~.:I 

, 

I. :--·"•:l:··...1. "··1 :~; ''"~l· ~ - ,;,.} ,...,__ - --- ' - . .. 

2.9 1 2.942 

52 5.9 2 5.9 4 11.8 

62 4 il.8 19 55.• 9 23 67.7 .. . 
.. .". "7 .. s· . .. . 14. 7 ·s 14.7 . 2 

Undet. Age ·1 2.9 1 2.9 
--------~~--~~----~------~-------~..-...----~---.;.,;;...;....._. 

Totals 8 23.5 26 76.5 34 100.0 
., /:. ") . 

.... 
. . .. 

.... 

... . .. 

-
. 
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.. 
Test Net (S-1/2 inch mesh) Catch 

Table 15 also presents age and sex data for 146 king salmon captured 
in 19 68 with.a Department 5-1/2 inch mesh gill net which was oper~ted at 
Flat Island (South Mouth) from June 6 through July '1.. Differences in age and 
sex compositions between this sample and the commerci.al catch sample, 
taken with mainly 8.:_1/2 inch mesh gill nets, were not as great as anticipated. 
The 5-1/2 inch sample contained somcvvhat greater percentages of males (51 % 
versus .45%) and fish of the 42 age class (4. 8% versus 2. 6%). Mean orbit 
lengths for each age and sex category as shown in Appendix Table D were 
also very similar to that of the commercial catch sample. 

YUKON DISTRICT CHUM SALMON 

Summer Churn Ou.lrnon 

Tables 20 and 21 present age, sex and size composition and length 
frequencies by age and sex respectively of 413 summer chum salmon taken 
in test fishing gill nets (5-1/2 and 8-1/2 inch mesh) at Flat Island during 
June and early July. Age 51 fish composed 51. 8 percent of the sample fol
lowed_ by the 41 (43.1%), 31 (4.4%) and .61 (0.7%) age classes. Males out
numliered females in all age classes and qverall composed 59. 5 percent of 
the. sample. 

Fish captUred with 5-1/2 and 8-1/2 in~h mesh gill nets were combined 
in the sample because of small numbers sampled. Relatively large samples 
collected during previous years indic?-ted that 8-1/2 inch gill nets "selected 
out" 51 males and 5-1/2 inch gill nets 11 selected out 11 31 and 41 females. 

Table 22 shows the age, sex and size data of 1, 071 summer chum 
salmon taken ·with 5-1/2 and 8-1/2 inch mesh gill nets at tagging and recov
ery sites located in the Ohogamiut-Paimiut area. The data -is very similar to 
that of the Flat Island sample. 

-· The percentages of the 51 age class in the 19 68 summer chum samples 
were unusually high and surpassed those recorded in all previous samples col
lected by the Department since 1961. The percentages of 51 .fish ,have ranged 

•' 
..• . . . . . . . ·· ... 

- j 

.. :· 

from 3.7 to 28.8 percent in samples obtained during 1961-1967. . ·---"·-·-· ··-
·-

Fall Chum Sal.!!!912 ~· 

.. . 
Table 23 presents ·age composition··data for 366 fall chum salmon taken 

during July 27 - August 2 in the lower Yukon River 11 £all 11 comme:ccial fishery. 
Samples were taken during a short period of time as this fishery 'INas conducted 
from July 22 - August 27. Drift and set gill nets of about 5-1/2 inch mesh were 
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TABLE 20 : j 

AGE Arm SEX cmfPOSITlO?.'l OF YUKON RIVER SU:,f·ff.R ....CHUH SALNON, TEST FISHING (5--1/2 11 AND 8-1/2" NESII GILL 	NETS), 1968 

I 	 MALES FEMALES COMBINED SEXES 
Class No. Percent No. Percent No. 

.. . 6 . 	 18.12 2.9 	 1.531J . 98 23.7 80. 19.4 178.. ..1 

i s- 133 32.2 81 19.6 2141 

·3 0.7 0 o.o 3
J 61 

. 
Coinbiuecl 
Ages 246" 59.5 167 40.5 413

I 	 : 

... . 

' 


Percent 

4.4 

113.1 

i;, 	 . 
I.......... -Q 


rJ· 

0.7 

100.0 

..-· ... •.. 
·~ 

·. 	 :· -
.. 	 .. 

.• 

... . . 
.. . .- so .. f 

-....- .......&~t~.l~i~l-~<""'!lllPO~!~•-:.._._.,._,_....:_.:_..._.._,.__
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TAilLE 21 

LENGTH FREQUEN'CIES BY AGE AND SEX OF ~UKON RIVER 

I 
j 

SU!-1."rER CHUN SALNO~~, TEST FISHI~G (5-1/2" AND 8~1/2 11 NESH GILL NETS), 1968 

1 

~ .. cngt°h--"!f 
111 c1a. 

j l18,;--· 

,)''9.0 

50.0 

J 51.0 

52.0 

l 53.0 

J 54. 0 

55.0 

J 56.0 

J 
0 

•' 
58.0 

~ 59.0 

60.0 

I 61.0 

62.0 
. 

63.0 

64.0 

65.0 

66.0 

67.0 

68.0 

Hales 

~\,... p.. "l 1- 71-~ rJ ,) 

Hales 
4 . 

1 Females 
• 

Males 
61 

Males -------- ___ .. ___________ -~--------- ----

1 

1 

1 

1 1 2 

• 3 1 .. 
3 2 

. 
. 4 1 

1 6 4 · 2 

~ 4 7 3 

2 10 12 1 3 

2 12 , ') . 13 ... -
22 11 1 11 

18 15 10 15 

12 7 ii 10 .. 'L 

5 2 20 9 1 

1 1 1 15 10 1 

2 20 4 

2 
,.. . 

21 1 

1 1 13 1 1 

1 ·. 9 
·. 

7 

.. 
2 

- Sl -.. 

... 

Ii 
,Ii .-p 

I 

• .. 

.. 

I 
I 

I 
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TABLE 22 

\ 

" 
· AGE, SEX AND SIZE COMPOSITION OF UNTAGGED CHUM ~ALMON TAKEN WITH GILL NETSl/ AT OHOGAt~IUT, 

DOGFISH VILLAGE AND PAIMIUT FIELD STATIONS, YUKON RIVER, 1968 

'\g_e 
:; las:; 

3 

4 

5 

6 
:n 
:-.) 

TOTAL 

No, 

22 

291 

321 

4 

63°8 

MALES 

Percent 

r 
2.1 

27 .1 

30.0 

0.4 

59.6 

Mean 
Longth2/ 

(cm.)

55.5 

60.1 

62.8 

65.5 

61.4 

Mean 
Weight 
(lbs.) 

6.0 

7.6 

. 8.9 

10.0 

,
8.2 

Age 
Class 

3 

4 

5 

6 

TOTAL 

No, 

15 

231 

186 

~ 

433 

FEMALES 

Percent 

1.4 

:n.s 

17.4 

0.1 

40:4 

Mean 
Length 

(cm.) 

56.3 

58.2 

59.2 

60.0 

58.6 

Mean 
Weight 
(Jbs.) 

5.7 

6.0 

6.4 

7.5 

6.2 

Age 
Class 

3 

4 

s 

6 

TOTAL 

No. 

37 

522 

507. 

5 

1,071 

COMBINED 

Percent 

3.5 

48.6: 

47.4 

0.5 

100.0 . 

SEXES 
t·!ean 

Length 
(cm.) 

55.8 

59.3 

61.·5 

64.4 

60.4 

Mean 
Weigh1 
pbs. J 

5.9 

6.9 

8.0 

9.5 

7.4 

y 

3../ 

Includes both 5-12" and 8-1/2" mesh. 

Mideye to fork of tail. 

• 
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; TABLE 23 

AGE-SEX-SIZE COMPOSITION Ol~ YUKON RIVER .FALL CHUM 
' I .. SALMON, COMMERCIAL FISHERY, JULY 27 - AUGUST 2,, 1968 

.MALES 

' . 
A,,e 
_':> No. Percent 

? 

'1 
. 6 1.6 '""l .,. 

I 

:.n 41 I 121 33.1 

"" 
I ,51 7 1.9 

Totals 134 36.6 

1/ Length in centimeters. 

1:/ In pounds. 

Mean 
Lcngthl:/ 

55.3 

60.8 

62.0 

60.6 

. . 

FEMALES 
Mean riean Mean 

Weight.~/ No. Percent Length Weight 

6.7 18 4.9 56.0 6.3 

9.2 208 56.9 59.3 8.0 .· 
10.7 6 i.6 60.5 8.7 

• 9.2 232 63.4 59.1 7.9 . . 

·. 

-

I 

COXBINED S5.XES 
Mean Mean 

No. Percent Len0th Wei~:it 

24 6.5 55.8 6.4 

329 90.0 59.3 8.4 

13 3.5 61.3 9.8 

366 100.0 59.6 8.3 

• 
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operated by commercial fishermen.
1 
.J 

Unlike the summer chum salmon samples, the 41 age class was most 
abundant i)1 the fall chum sample (90. 0%) follovved by the 31 (6. 5%) and 51 
·(3. 5%) age 'classes. Fclnalc fall chums vrnre dominant, composing.. 63. 4 per
cent of the sample . .. . 	 . 

Differences in the mesh size of gill nets used to capture the summer-' 
and fall chum samples probably influenced the age, sex and size compositions. 
However, there is good evidence that Yu!:on River surnm8r and fall chum salmon 
represents two separate races or stocks differing in the £ollovving respects: ~, 

.c 

1) age, sex and si?.:e at maturity, 2) run timing, 3) spawning location and habi- ' 
tat and, 4) eurly stream life survival. 

KUSKOKWIM DISTRICT KING SALMON 

Kuskokwim River 

] 
Table 24 shows the age, sex und size composition of 5 60 king salmon 

taken in the subdistrict 335-10 commercial fishery during 1968 from June 6 
] June 25. The majority of these fish were taken with drift gill nets of 8-1/2 

incJ:i mesh. The 6z age class represented 50. 5 percent of the sample follovved 
•0 · • .- ,,.., ... "N' .., ,, o 7o1\ ::>nr'l i:t (1 ? 0.t) =-nP aro•1osy l:Llt! 02 \<'..J,L../C/1 I~\~'-'•' •~1 -··-· -2 ,. - -~. "-' - ' • 

1 
The sex composition of the sample was 5 6 .1 percent for males and 43. 9 

percent for females. All of the 4z and a majority of the 52 age fish were males, 
but females outnumbered males in the six- and seven-year old age groups (222 
females: 1 79 males). 

j Females in the four-, five- and six-year old age classes had greater 
I lengths and weights than males and only seven-year old males were larger 

than females (Table 2'4). The mean weight per fish in the sample was 25. 0
J pounds and the mean length was 85. 1 centimeters. In Table 25 length fre

quencies by age and sex of Kuskokwim River king salmon is presented . . 
I In order to observe changes in age and sex composition during the 

fishing season, the sample \Vas divided into four p9riods (Table 2 6). The 
sample exhibited similar changes in seasonal age and sex coml?os ition when 
compared to the Yukon River sample (see Figure 6), but the following excep
tions were noted: 

1. 	 The per;centage of males in the Kuskokwim River sample increased 
steadily duri.ng the season from 50. 5 percent (June 6-7) to 62. 4 
percent (June 2'1-25). This ·was the result of the abundance of the 
42 and s2 age groups. 
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. I 
MALES 

MearJ:/.. 
en Age No. Percent Ler!.gth 
(/1 I '· 42 18 3.2 58.6 

52 I 117 20.9 74,3 . 
62 126 22.5 86.4 
63 7 1.3 70.4 . 

. 72 45 8.0 96.8 
73 l 0.2 99.9 - - · l 

Totals 314 5,6.1 81.5 

. 
I 

. . 
I•• 

' TABLE 24 

AGE-·~EX-SIZE COMPOSITION OF' LOWER I{USKOKWIM RIVER 
KING SALMON, COMMERCIAL FISHERY, 1968 

Mea.JJ 
FEY.J\L::ZS 

Mean Mean 
Weight No. Percent Length We:i:_Rht No. 

8.4 0 o.o 18 
16.1 24 .4.3 80.5 20.4 141 
26.0 I 157 28.0 89.0 27.6 .. 283 
13.9 .. 2 0. '• 85.8 26.3 9 
35.8 60 10.7 95.2 33.4 105 
36. l~ 3 0.5 90.4 29.7 4 . - . . 
22.5 246 . 43. ~ 89.7 2B.3 560 

.. . 

.. 

.· .. 
-· .... I ---... .;, .. 

-

I • *• 

. . 
-: . 

~ 

CO~INED SEXES 
Mean 

Percent Len~th 

3.2 58.6 . 25.2· 75.4 
50.5 87.9 
1. 7 73.9 

18. 7· 95.9 
0.7 92.8 

100.0 85.l 

• 

~ .. ·.. "~ .. ... 

"Mean 
Weir; ht 

8.4 
16.9 
26.9 
16.7 
34.4 
31.l• 
25:0 

. . 
··--·..!..-:~~-..---



TABLE. 	25
] 	 . 

LENGTH FREQUU~CIES TIY AGE AND SEX OF KUSKOK.HIM 
RIVEl~ 	KING SAU~ON' co:,r-~CRCIAL FISHERY, 19681/1· 

----- - 12 	 52 ,--Leno-th- -----02--;-·-----72-Lens th
] in cm. Hales Hales F~males in ~m. Males Females Males Females ,.

·.:-.:~-lil-------i-------- - - ;,....._ -.---	 - --. 

5l1 4 	 63 ·I
] 	 55 

56 1 68 	 ... t 
57 1 	 69 
58 5 	 70 1] 	 59 2 71 1 
60 2 72 2 
61 1 73 2] 	 62 2 1 74 2 
63 .1 1 75 6 

64 1 1 76 1 2 
., -. .... ..] 	 65 11 J .J 

66 78 8 2 
67 2 79 3 2 
68 5 80 6 2.I 	 69 8 . 81 5 4 
70 7 2 82 4 3 1 

, 71 11 	 83 8 9J 	 72 14 8lf 5 8 1 1 
73 9 85 . 13 14 2 
74 1 ?.. 86 3 12• 	 75 6 1 87 7 12 1• 76 4 88 4 12 
77 9 3 89. 3 . 4 4 2 

. 4 

I 

I 78 5 90 4 10 3 
79 3 1 91 2 9 2 5 
80 7 4 ·92 4 2 3 
81 4 93 7 10 2 4 
82 ·1 2 94 6 11 2 5 
83 1 3 95 1 9 2 6 
84 2 2 96 2 2 8 31. 85 1 2 97 2 3 4 3 
86 98 2 5 2 6 
87 1 3 99 3 2 4I. 	 88 100 2 1 3 4 
89 101 1 1 3 
90 1 102 2 3 1 3 .. 

,; 	 .. 103 2 1 
104 2 2·. . 105 1 
106 1 1 
107.. 
103 2 


~-~-l ~-~ ~ _1:_!_7____~__JI. __~-· l_l}.:.6 ___}57 _. _4_c_S__-_-_--6-0-
Nce.n 1ss ..6 7tf.3 '80.5 II I'! 86.4 89.0 · 1·96.8- --95.~-
.ens_th 	 75.4 ___ 87.9 ________95_._9____ 

.. ,' 
l/ Doe~ not. include 9 fish of the 63 clas$ and 4 fish of the 73 age cJess. 
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TA3LE 26 

.. 
Fishing 
Periods· 

I 

Sampl~ 
Size 

42 
.Males 

PERCENTAGE AGE A.~D SEX co::1POSIT!ON OF KUSKO~JI}! RIVER 
KING SALMON BY FISHING PERIOD, COMMERCIAL FISHERY, 1968 

!>2 !52 l>3 i2 
Males Females 'M3.les Fem~les Hales 

i3 
Female.s 

': 

All Ages 
Males Fe1~alcs 

6/6-7 101 1.0 13.8 6.9 30.7 27.7 5.0 14.9 50.5 49.5 

(J1 

"' 
6/10-11?
6/l'J-llf r.; 1 

6/17-18""1~ 
6/20-2lj 

182 

200 

2.8 

6.4 

16.5 

24-.2 

4.9 

3.0 

22.0 

.. 
21.8 

26.9 

29.7 

14.3 

5.0 

12.6 

9.9 

55.6 

57.4 

44.4 

42.6 

6/2lf-25 77 . 0.0 . 28. 6 • I 2 o 6 27.3 . 28.5 6.5 I 6.5 62.4 37.6 

·. 

.. 
• 

.. 

·. . . 


io• •. 
s j m1rd 71 r ,____ ..__~rt:•. -- -· ~ - ... -· . 

:, r u 
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l 
2. 	 The percentage of Kuskok:wim River age 7z females.declined 

steadily during the season.
j 

3. The percentage of Kuskokvvim age 6z males did not decline 
.. . sharply tov.rards the end 0£ the season. Unlike the Yukon


} 'sample, the Kuskokv.'im River sample did not include th.::. early 

and late segments of the run which probably accounts for this 


l 
 differen~e . 	 ....-~·


. As shown in Table 27, the age and size compositions of commercially 
caught Kusk:okwim River king salmon have been very variable during the pastJ. five years. These comp3.risons indicate good survival and production of 19 60 

'brood year fish during 1965 and 1966. The relatively high percentage of the 
age class in the 19 68 sample may indicate similar good survival of 19 63 ] 	 s2 

brood.year fish which could increase the overall king salmon return during the 
next year or two. The relative annual abundance of the 4 2 age class in the 
commercial catches is believed to be affected by buying methods as many ofl the smaller fish caught were not purchased during some years'. · 

] In Appendix Table E fecundities of 2 3 individuu.l Kuskokwim River king 
salmon are presented. Fecundity varied from.8,065 to 14,427 eggs and aver-' 
aged 10, 746. 

] 
Quinhagak . ' ..
·. 	 ' 

Table 28 presents age, sex and size data for king salmon taken in the 
Quinhagak (subdistrict 335-40) commercial fishery. This fishery is located in 
Kuskokwim Bay adjiJ.cent to the village of Quinhagak. A majority of the salmon

J 	 captured in this area are thought to be of Kanektok River origin, but a few 
Kuskokwim River salmon are probably intercepted here. 

J The sample differed from the Kuskokwim River salmon in having greater It 

percentages of age 4z and 52 fish and lesser percentages of age 6z and 72 fish I 
(see Table 24). The Quinhagak sample also contained a greater percentage of1· . 	 males and many of the age/sex classes were smaller in size when compared to 
the Kuskokwim River sample. 

The differenc~s between the two samples are believed to be largely 
the result of different mesh sizes of gil~ nets operated in the fisheries. Many 
5-1/2 inch mesh gill nets are operated in ~he 'Quinhagak fishery, but mostly· 
8-1/2 inch gill nets are used in the Kuskokwim River fisherf. 

·. 

OTHER SPECIES IN KJ]SKOI(Vl!IM DISTRICT 	 .

Commercial cu.tchos of other spcci.es of salmon \·vere sampled as time 

.. 
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T.AB:.E 2 7 

r AGE-SEX-SIZE COMPOSITION OF KUSKOKWIM RIVER 
· KING SALMON, COMMERCIAL FISHERY, 1964-1968 . . . 

J ·: . . 
Percent Percent .Age Compositi.on.,.(Mean orbit length) . t 

Year Number Females 42 52 - 53 62 - 63 72 - 73 82 - 83 Combined A~es 

1964 681 52.0 l. 5(61. 6) 20.3(76.6) 64.1(85-.9) 13.5(89.6) 0.6(93.3) 100.0(84.2) 

•. en 1965 
lO 

370 . 41. l• 0.0( - ) 44.9(74.9) 32.4(84.2) 20.8(89.2) 1.9(88.6) 100. 0 (81.1) 

I 1966 512 49.6 0.4(62.2) . · 12.1(82.4) 85.2(92.2) 2.3(102.7) 0.0( - ) 100. 0 (91.1) 

1967 610 52. 6 . 0.5(66.4) 10.2(75.0) 73.4(89.2) . 15.9(~3.5) 
. 0.0( - ) . 100 .0 (88 .4) . 

"' 1968 560 43.9 3.2(58.6) 25.2(75.4) 52.1(85.2) 19.4(95.8) O.O( - ) 10'0.0(85.1) 

. i l • 
.. J 

) 

,. . 

1: .. 
" . .. . -, 

·.· -· . .. .. . . . . . 
-~ . . 



C.T'I 
0 . I 

.· 

. .. 
'1 

. .. 
.· 

I . 
. 
• . •. 

. , 

MALES · l/. 
Mean= 

A!',e_ No. Percent Len th 

42 ! 31 19.3 55.9 
52 ·37 23.0 71. 9 
62 23 17.4 87.9 . 
6., 1 0.6 74.9 

.:J 
2 1.2 98.6 72 

Totals 99 61.5 71.0 

·. 

TABLE 28 
... 

. 

. :~ .. ·-· 

AGE-SEX-SIZE COMPO~>ITION OF QUINHAGAK 
KING SALMON, COXMERCIAL FISHERY, 1968 

Mee.rJ..I 
FEMALES 

Mean Mean 
Weight .No. Per1~ent Length W(!ight 

6.9 
ll1. 7 10 6'.2 80.9 ~!O, 3 
26.8 40 24.8 87.6 ;~4. 8 
16.7 1 0.6 79.7 21.6 
34.8 11 6.8 93.3 30.6 

16.1 62 38.5 87.4 :~s .1 . . 

. 

l/ In centimeters. ~ !/ In pounds • 
f 

" 

.. 

.. 
· ... 

I 

.. - · -. _.., 

.. 

.. 

. I 

~· . 
.. . . . 

• . . 

COMBINED SEXES 
Mean Mean 

No. Perc-ent Len'.? th Weight 

.31 19.3 55.9 6.9 
47 29.2 73.8 15.9 
66 42.2 87. 7 25.7 

2 1.2 77.3 19.2 
13 8.1 91~ .1 . 31.2 

161 100.0 76.9 19.3 

• 

•' . 
·: . ,,.,. ...... 

li:I! _ t I I 
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allowed. Appendix Tables F and G show the age, sex and size composn10ns 

J of Quinhagak. chum P.nd pink salmon respectively.· Appendix Tables Hand I 
show similar data for Quinhuga..k sockeye salmon and Kuskokwim River coho 
salmon. 

,• 

J • 
A total of 14 Qunihc:i.gu.k coho salmon are also sampled and all were 

classified as age 43_ fish v1ith rne0n lengths and weights of 53. 2 centimeters 

J and 6. 1 pounds respectively. . • 

Appendix Table J presents fecundity data for Kusk.ok.wim River sockeye 
J and chum salmon. 

. 
. l 

I 

J DISCUSSION - YUKON AND KUSKOKVvIM DISTRICTS 

J catches, but unfortunately little information is known regarding these character
istics for the total run or for the spawning escapement. The effect of an inten

I sive commercial fishery on the quality, as well as the quantity, of the spawning 
escapement should be of great concern to the fishery management biologist. 

:i. 
J . Age composition of salmon runs can be expected to vary from year to 

year because of diHerences in the surviyal and return of varjous brood year 

I 

I.. 
-• 
~ 

stocks. Sex ratios of any particular run, _especially for king salmon, also may 
vary from 1:1 depending on the relanve'a:Oundctnc;e o.:: L.lit.:o va.ri.0us <:::.;c cl.::::::8s. 

' 

For example, an unusually large return of age 4z and 5z king salmon could 

I 
produce an overall sex ratio in favor of males. 

Yukon and Kuskok.wim River king salmon runs consist of fish ranging 
from 3 to 7 (possibly 8) years of age". Because of gill net selectivity for dif
ferent sized fish, the various age and sex classes are not captured in proporti.on 
to their real abundance. It has been shown that 8-1/2 inch mesh (approxi.ma.te) 

1. 
gill nets, which are operated in the commercial fishery, are selective on age 
6 2 and 72 females. Figure 7 compares length frequencies of Kus kokwim River ,• 
king salmon captured with gill nets of varying mesh sizes during the pa st sev
eral years, which illustrates gill net selectivity on sex and size. 

Because of the intensive and selective nature of the Yukon and Kuskokwim 
River fisheries, the resultant king salmon spawning escapGments are suspected 
to be normally composed of a majority of males and relatively high percentages 
of the 3 2 , 4 2 and 5 2 age classes. As previously mentioned, limited sampling of 
Yukon River spawning escapements have produced contradictory results that 

·were probably influeuced by sampling errors. raku River king salmon, which 
had passed through an intensive 8-1/2 to 9 inch gill net fishery, had sex ratios 
as high as seven r.iales: one female. 

,,I 
- 61 ..;. 
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 PERCENT LE~·!GTH Fl~EQUEi~CIES OF KUSKOKWIN DISTRICT 

KING SALNON FOR VARIOUS TYPES OF GILL NET 

8.0 	 "Females 

Nesh sfze 5-1/2" (Test Fishing) 


I \ r-,
I \ I ' .


I Sample s·:h:e, Male :::::·105 .. : i t. ,' \" 
,. 


- 36 	 ' '\ I I •'/ \ ·I\' ', 
I, \ ·'I ""' \\ 

•I 	 4.0 II \ II \\ ...... 
I I I 
I 	 , I \ 

I \vi ' ' 1I 
1!0 	 ........___ ----~--~~A .
I Me§h size 8-1/2" (Test Fishing) ~i~ : i 

,''• ,.
S.:imple size, Hale == 182 	 ' '-· , \I 	 == 171 / \ i \ 

IFemale .· I •• \ I \ 
I 	 \ I \,

4.0 	 I 
\.' 

I 	 l (~
'· 

J 
0 

• .Mesh size 8-1/2" (Commercial Fishing) 
Sample size, Male . 1, 25li ' Female = l,147 

4.0 

. .. .. ...., . ... ' 


___,_,. 

,,/ 
0 	 -/

&.........----~--=:: ==::::--~=:::...-==-=--=-==::::::::'.:.,.- ------·· 


Hesh size, 9-1/2" (Test Fishing) 	 . . ~ 

Sample size, Male == 87 

Female 82 


. .4.0 

·. 

0 

... 
! 

Snout 	to Fork.Lengths in Hillimetcrs 

1 

l 
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J The optimum sex ratio for spavming king salmon is nol knmvn, but 
a surplus of age 32 to 5z males in th8 spavming escapement contributes 

-. little to fun ,productivity,,. A 1 :1 sex ratio, or even a majority, of £~males 
of the spawn.ing grour.cls wou.ld be best for maximum production. Preliminary 
data obtained during the past severed years indicates tliat differences of one 
or two inches in gill net mesh size can considerably alter the age, sex and 
size composition of the catch.· The use of gill nets of a smaller mesh size 
would reduce the harvest of the more productive females in the older age groups 
and increa.se the harvest of the younger agG groups which a.re predominantly 
males. Thus the ca.tch would be spread out to include some harvest of all of 
the ava~lable age groups. 

Other considerations involving the use of smaller mesh gill nets to 
harvest king salmon would be the effect on the marketability of the catch, 
increased incidental catch of chum and sockeye su.lmon and the possible 
"drop-out" problem associated with the larger sized king salmon. 

The 1968 studies also show the occurrence of seasonal changes in age, 
sex and size compositions of the 19 68 king salmon runs. If these changes 
exhibit similar and disU.nct patterns from year to year, then it may be possibl_e 
to alter the characteristics of the catch by altering the fishing season. · 

· It is recommendE;d that age, sex and size srnciies be conl.inueu .l.u! oil 
species of salmon with more emphasis placed on assessing age, sex and size 
characteristics of spawning populations. Future research effort should include 
a comprehensive gill net selectivity experiment which should be continued for 
several years to include runs of varying magnitudes and age characteristics . 

. SUMMARY - YUKON AND KUSKOK\1VIM DISTRICTS 

Yukon King Salmon .. 
1. Age composition of 1, 335 Yukon River king sa.lmon sampled from 

the 19 68 commercial catches was 64. 5 percent 6z fish followed by the 72 (20. 1 
.%} , 5z (12. 8%) and 4 2 (2. 6%) age groups. ... 

. 2. Females were dominant in the 62 and 72 age classes ~nd overall 
compqsed about 55 percent of the sample. A majority of the 5 2 and all of the 
42 age classes were males. 

3. The age C!'I1d sex composition of the sample changed as the season 
progressed. In general, the~pe:Lcentage compositions of 4z and 5 2 fish were 
qreatest late in the seaso:-i. The relative abundance of 62 males steadily 
,ieclined but that of 62 and 7z femc:i.les remained constant during the seuson. 
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4. Compared lo previous samples I the 19.68 sample contained the 


greatest percentage of females and the largest sized fish (26. 5 pounds; both
J 
sexes combined). 

5 ~ Samples repre.sentii1g upstream catches and carcasses id sp3wn

ing _streams indicate that the intensive commercial fishery of the lmver river 


fis selective to the larger size fish, {nain.ly Gz and 72 females. Age u.nd sexI 	 data tO\Teslin River carcasses (Yukon Territory) is contradictory due to the ... 
abundance of 62 and 72 females.· 

Yukon Chum Salmon 

1. The percentages of the 51 age class (2bout 50%) in the 19 68 

summer chum salmon samples were the greatest recorded during the 19 61
1968 period. The percentage compositions of the other major aqe classes 


:·· ·Iwere about 40 percent for the 41 and 4 percent for the 31 age cla~ses. 
I 
I 

· 2. Unlike the summer chum salmon samples, the 41 age class was 

most abundant in the fall chum sample (9 0. 0%) followed by the 31 (6. 5%) and 

51 (3. 5%) age classes. 


Kuskokwim King Salmon 
·I 

1. Age composition of 5 60 Kuskokwim River king salmon sampled 

from the 1968 commercial catches was 50. 5 percent 6z fish followed by the 

s 2 (25.2%), 72 (18.7%) and 4 2 (3.2%) age groups. 


2. The sex comp'os it ion of the sample was 5 6. 1 percent for males 
and 43. 9 percent for females. All of the 4z and a majority of the 5 z age fish· 
wer~ males, but females outnumbered males in the 6- and 7-year old age groups. 

3. The sample exhibited similar changes in seasonul age and sex 

composition when compared to the Yukon sample, except the percentage of 

males increased and the percentage of 7 females declined steadily during 
 -::0•2 
the sea son. 	 · ' 

4. The age and size compositions of Kuskokwim River sarl).ples have 
been very variable during the past 5 years indicating varying survival rntes for 
the various brood years . 

.. '' 
Discussion 

I 
1. LimitE:d infonn~1tion indicates that the intensive and selective !1 

nature of commercial fisheries using 8-1/2 inch mesh gill nets results in 
/ 
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I 

I spawning escapements of king su.lmon having u.n excess of males and rela- 
tively high percentages of 32, 4z and 5z age classes. 

2: The 	use of girl nets of smaner mesh sizes would probabiy reduce .·J 
the harvest of the more productivG females and increase the harvest of the rY" 
younger age groLtps vyhich are predor:iincrntly males. 

3. It is recommended that studies of the age, sex and size composi
tions of spmvning populations be· intensified. Also future research effort should
I include a comprehensive gill net selectivity experiment. 


NORTON 	SOUND DISTRICT CHUM Sf\LMON 

·Since 1965 the Department has extensively sampled the commercial andJ s·ubsistet1CG cl1um salrcion. eateries in subdisttict 333.--30 {I\1oscs Point) for age, 
sex and 	size composition data. In 19 68 the Norton Sound district age, sex and 
size composition studies were expanded to include sampling s ubdistri.ct 3 33-60 
(Unalakleet) commercial catch as yrnll as the Moses Point area catches. 

In the Moses Point area a total of 759 chums were sampled from the 
commercial catch taken mainly at Moses_ Point spit and at the mouth of th8 
K·;;bi~k P.i'!2~ !~!t!,0110h ;:i [ew subsistence. catch samples were included) 
periodically from June 22-July 19, 1968. In Table 29, the age, sex and size 
composition by sampling period for the Moses Point chum salmon catch sample 
is presented. In 1968 five-year old chums were the dominant age class (60. 6%) 

J 	 followed in order by four-year olds (32. 7%), threG-year olds (6 .1 %) , and six-
year olds {0.6%). In 1968, age classes three and four increased as the season pro
gressed, while five-year olds decrensed in abundance. Since only five 6-yeu.rI 	 old chums were sampled, it was not possible to detect a change in abundance 
for this age class as the season progressed . 

.Comparative age and sex_composition dnta of Moses Point chum salmon 
for the years 1965-1968 is presented in Table 30. During the years 19 65-1967, 
four-year old chum salmon were the dominant age class. In 1968, however, 
five-year olds were the dominant age class (60. 6 %) . The high percentage of 
five-year old chums in 19 68 probably reflects on the large proportion of four
year olds in 19 67 (86 .1 %) • The 19 68 chum salmon run in the Moses Point area, 
in terms of observed escapements into the Kwiniuk. and Tubutulik ~iver and the 
commercial and subsistence catches, was considered to be the lowest of the 
past four years (19 65-19 68). The poor Moses Point area chum run in 19 68 is 
probably due to the f~ilure of the dominant age <;:lass (four-year olds during 
most years) to return. Presumably, the offspring of 1964 brood year chum 
salmon ex.perienced poor survival due to unfavorable cnviron!11ental conditions. 

In the commercial catch sample, females outnumbered mates in each 

. 

.· 

I 
' 

I 

I 

I 
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TABLE 29 

AGE~ SEX AND SIZE COMPOSITION OF SUI;DISTRICT 333-30 (MOSES POINT) 
CHUM SALMON, COMMERCIAL CATCH Sh\1PLE, 1968 

.>.te of 
:mtples 

om inec b' d Age Classes 
Sex No. 

. 
% No. % 

Age 3 
L.1/ Wt.2/I 

I 

No. 
Age 4 

% L. Wt. INo. 
Age 5 

% L. Wt. INo.·· % 
I 

Age 6 
L. Wt. . 

/22
/26 

Males 
Females 
Sub-total 

I 

79 
126 
205 

38.S 
61.S 

100.0 

0 
0 
0 

-.- -
-

-. -
11

3 
14 

5.3 
1.5 
6.8 

60.2 
58.0 

8.6 
6.1 

' 

66 
122 
188 

32. 2 
59,5 
91. 7 

61. 7 
59.3 

8.7 
7.2 

2 
1 
3 

1.0 
0.5 
1.5 

63.3 
61.0 

9.8 
8.0 

/2
/6 

Males 
Females 
Sub-total 

llO 
"156 
266 

41.4 
58.6 

100.0 

s 
2 
7 

.. 

1.9 
0.8 
2.7 

55.0 
58.7 

6.5 
7.3 

43 
45 
88 

16.2 
16.8 
33.0 

58.l 
56.4 

. 
7.6 
6.6 

61 
109 
170 

22.9 
41.0 
63 .9. 

61. 5 
57.8 

8.9 
7.1 . . 

1 
0 
T 

-; 

0.4 
--0.4 

65.4 
-

11.8 
-

'/9
'/10 

Males 
Fcmal~s 
Sub-total 

63 
66 

129 

48.8 
51.2 

100.0 

7· 
'4 
ll 

5.4 
3.1 
8.5 

54.2 
53.0 

.. 
6.6 
6.3 

34 
28 
62· 

26.4 
41. 7 
48.1 

57.8 
57.7 

I7.9 21 
6.7 

I ~i 
16.3 
26.4 
42.7 

62.1 
58.6 

. 
9.1 
7.2 

l" 
0 
T 

0.7 
.. 
0.7 

63.7 
-

11.0 
-

f /13
7/19 . 

Males 
Females 
Sub-total 

75 
84 

159 

47.2 
52.8 

100.0 

12 
16 
2s 

7.5 
10 .1 
17.6 

. 
53.0 

' 51.9 
6.6 
6.0 

44 
40 
84 

27.8 
25.1 
52:9 

56.4 
54.3 

8.0 
6.7 

I 19 
28 
47 

11.9 
17.6 
29.5 

60.5 
57.6 

10.7 
7.8 

I 
0 
0 
0 

-
-

-
.

--
. 

~OTAL 
iAMPLE 

Males3/ 327 
Females4/ . 432 
Combined SexesS/ 759 

43.1 
56.9 

100.0 . 

24 
22 
46 

3.2 
. 2.9 
IT 

53.8 
52.7 
53.3 

6.6 
6.2 
6.4 

132 
ll6 
248' 

17.4 
15.3 
32.7 

57.6 
56.0 
56.9 . 

7.9 
6.7 
7.3 

167 
293 
460 

22.0 
38.6 
60.6 

61.5 
58.5 
59.6 

9.1 
7.2 
7·.9 

4 
1 
5 

0.5 63.9 
0.1. 61.0 
0.6 63.3 

10.6 
8.0 

10.1 

1/ 
2/ 
3/ 
4/ 
5/ 

Mean length in centimeters. 
Mean weight in pounds. 
;.10n.n weight (8 .4 lbs.); mean 
Mean weight (7.0 lbs.); mean 
Mean weight (7.6 lbs.); mean 

length (59.4 cm.). 
length (57 .6 cm.). 
length (58.4 cm.). 

• 



J . 

I 
I 
J 

I 
J 

J 
j 

• I 

Year 

1965 

1966 

1967 

1968 

··No. of 
Samples 

568 

479 

784 

759 

.. 
-. : 
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• 

• 

... 
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TABLE 30 

AGE AND SEX CO:HI'OSITION OF SUBDISTRICT 
333-30 (HOSES POINT) CHUH SALNON, 1965-1968!/ 

~!ales 
Percent 

52.3 

54.9 

39 •. 3 

43.1 

~ . 

Females 
Percent 

47.7 

45.1 

60.7 

56.9 

3_. 

0.8 

., ., 
I• J 

1.4 ., 

6.1 

.Age - Fe.rcent z.. . . 5. 

89.8 9.0 

~" 1 '"""-. - 27.6 

86.1 12.2 

32.7 60.6 

1/ Includes both commercial and subsistence catch "samples. 

.. 

.. . . . 

. 
. - 67 -

.. 

.· 

6 

O.Li 

0.3 
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sampling period. Unlike previous yeu.rs, there wci.s no distinct change in 

sex composition (combined Dge classes) as the season progressed. In pre

vious year~, it has been.__n.otcd that males tended to decrease while females 

increased in c1b unclc.rnce c1 s the sea son progressed. Similar to previbus years, 

there v.;as u greater proportion of fem<:de s (5 6. 9%) than males (43 .1 %) for the 

total season sample in 1968. 


In 19 68 the mean length and weiCJht of Moses Point chum salmon for 

the combined age and sex classes, was 59. 5 cm and 8. 4 lbs. respectively. 

Within alJ. age classes for the total season sample, males were larger than 

females. It is intern sting to note, that due to the large proportion of five

year olds in the catch sample, Moses Point churn salmon were larger (all age 

and sex classes combined) than previ0us years.. !v1ean length and weights of 

Moses Point chums for previous years are as follows: 1965 (59 .1 cm and. 7 .1 

lbs.L 1966 (57.3 cm and 7.8 lbs.), and 1967 (58.'1 cm and 7.3 lbs.). 


A total of 825 chum salmon was sampled in the Unalakleet area during 
the period July 6-17, 1968 (Table 31). Although the samples were taken 
slightly after the main peak of the Unalakleet chum salmon run; it is inter
esting to note that the domino.nt age class was four-year olds (72. 2%) followed 
by five-year olcls (J. 6. 7%), three-yeur olds (1O.9%r and six-year olds (0 .1 %) . 
It has been previously assumed that aga composition of chum salmon of the 
major Norton Sound district streams were. similar. 

For the total Unalakleet catch sample, females were more abundant 
(SZ-. 7%) than males (4 7. 3%). Vvithin all age classes, males were of larger 
size than the females. Overall, for the total sample (cornbincd age and sex 
classes) the mean length was 5 8. 5 cm and the mean weight was 7. 4 lbs. 
Since the Unalakleet churn salmon were predominantly four-year olds, they 
were smaller than Moses Point churns which were. predominantly five-year olds. 

SUM:tv!ARY 

1. In the Norton Sound district a total of 759 and 825 chum salmon 
was sampled periodically from the commercial catch during 19 68 in s ubdistricts 
333-30 (Moses Point) and 333-60 (Unalakleet), respectively. 

2. Age composition of the Moses Point catch sample is as follows: 
five-year olds (60. 6%), four-year olds (3 2. 7%), three-year olds (6. 1%) and 
six-year olds (O. 6%). As the season progressed, the proportion of three- and 
four-year olds increil,scd while five-year olds decreased .. 

3. The Moses Point area churn run in 1968 was considered to be the 

lowest of the pu.st four years (19 65-68) and probably due to the failure of the 

usual do:ninant age class (four-year olds). to return~ 
.,.... 
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AGE, SEX A.NO SIZE COMPOSITION OF ~UBDISTRICT 333-60 ·~UNAtAKLEET) 
" • CHUM SALMON, COMMERCIAL CA."..'CH SAMPLE, 1968Y ; 

. • 

... 

Sex 
Combined Age Classes Age 3 . I Age 4 J Age 5 · 
No. Percent Length2/ Weight3/ No. Percent Length Weight No. Percent Le~1gth Weight No. Percent Length Weight 

Male 

Female 

Combined 
Sexes 

390 47;3 

435 52.7 

825 100.0 

59.4 8.0 57 
' 

57.8 6.8 33 

58.5 7.4 Igo 

1/ Samples collected July 6 -17,"1968. 
2/ Mean length in centimeters. 
3/ Mean weight in poun~s. 

6.9 55.2 6.4 275 33.3 

4.0 53.6 5.5 321 38.9 

10.9 54.6 6.1 1596 72.2 

Age 6 
No. Percent Length Weight 

1 0.1 66.7 10.8 

0 

1 0.1 66.7 10.8 

59.6 8.0 57 6.9 62.3 9.2 

57.7 6.8 181 9.8 59.6 7.6 

Si3.6 7.4 1138 16.7 60.7 8.2 

.. 

: 

• 

•.• .. . '• 



I ,.i i 

4. As noted in previous yea·rs, the propqrtion of females (5 6. 9 %) 
in the Moses Point commercial catch exceeded the proportion of malesJ 
(43 .1 %) . 

I 5. ·Due to greater proportion of five-year olds in the comm'?=!rcial 

catch sample, the avernge _size of Moses Point chums (59. 4 cm and 8. 4 lbs.) 

in length and weight resp2ctively if! 19 68 was larg8f than previous year_s.


] 

6. Age co1r.position of the Unalakleet catch sample is as follows: 


four-year olds (72. 7%), five-year olds (16. 7%), three-year olds (10. 9%)


I and six-year olds (0. 1%) . 


l 
 · 7. For the total Unalakleet catch sample, femu.les were more abun

dant (52. 7%) than males (47. 3%). 

8. Due to the greater proportion of four-year olds in the commercial 
catch sample, the average size of Unalakleet chums (58. 3 cm length and :· 

I 
7. 4 lbs. weight) was smaller than the Moses Point chums which contained 
a greater proportion of the larger five-year old churns. 

I 


I 

] 


I 
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]• KOTZEl1 UE DISTRICT CHUM 81\LMON 

Aqe, Sex, Size Composition of the Comm~rcia~ Catch 

] 	 • 

l 
In 19 68 a total 0£ 1, 989 chum salmon, representi.ng 6. 8 percent of the 

Kotzebue commercial catch, \Vas sampled periodically during the season from 
July 14-August 25. · Commerci?l fis'hing gear consisted of mainly 6. 0 inch 
mesh (stretched meusure) set gill nets. 

For the combined age and sex classes, fou.r-year olds were predominant] 
(57. 3%) followed in order by five-year olds (21. 4%), three-year olcls (20. 3%) 
and six-year olds (1. 0%). Age, sex and s i_ze composition data by period is 

] 	 presented in Table 32. As the season progressed, there was a tendency for 
the proportion of three-year olds to increase while the older age groups 
decreo.sed in proportion. Comparative age and sex composition data for the 
Kotzebue commercial catch d 1_ffi!1g the years J962-1968 is presented in T~hle 
33. The 	19 68 age composition of the commercial catch was distinguished by 
a reduced proportion of the usual dominant age class (four-year olds) and

] nearly equal proportions 0£ three- and five-year olds when compared to past 
ye~rs. 

l The proportion of females (51. Bo/:) in the commercial catch sample 
slightiy exceeded the proportion of males (48. 2%). In past years, the pro
·----i.1-. ___ ,. r_. ___ , __ ________ , __ r ______ J..L.-. ---,----------.! .... , --.-- ...... ------3 -.....-.~- ..... --- .. ! ....... ~-.L.-.t __
, ~-L--1-

_tJUJ.L.l.VH;:J VJ.. .1.CUJC11.c;;:i •><Cl1UtJ.l.CU .l.J.Vlll Lile; vUlll!llC::.1.v.l.OJ. vOLvU 0 VC.l.O':JGU O.J!£..11UA.LLW-1<.C'1.}' 

60.percent. In 1968, as in previous years, there was a tendency for the pro
portion of males to decrease while females increased as the season progressed. 

] 

l 
As aocumented in the 19 67 Technical Report, the size (mean length and 

weight) of Kotzebue chum salmon sampled from the commercial catch increased 
as the season progressed. In 1968 during the last two sampling periods 

I 
(August 8-25) the size of both males and females increased substantially 
compared to dates of the previous four sampling periods (July 14-August 10). 
The larger fish sampled during the last two p8riods can be attributed to the 
greatest abundance of the larger Noatak River chums at this time. 

! As noted in previous years, males were larger than females for all age 
classes. For the combined age and sex classes the chum salmon sampled in 
the 1968 Kotzebue commercial catch averaged 60. 8 cm and weighed 9. 7 lbs.

I In comparison, the average size for Kotzebue chum salmon for the years 19 61<
1967 were as follows: 1964 (58.6 cm and 8.3 lbs.), 1965 (59.5 cm and 9.0 
lbs.), 1966 (61.4 cm and 10.l lbs.) and 1967 (61.4 cm and 9.3 lbs.).

I 
Noatak and KObuk River Escaoeme~t Sam2li_.~ 

I In Table 34 comparative age, sex and size composition data of 126 
Noatak River and 90 Kobuk River subsistence caught chum salmon aro presented. 

I - 7! 

I 

http:proporti.on
http:representi.ng
http:vUlll!llC::.1.v.l.OJ
http:�><Cl1UtJ.l.CU


-· .• e 

AGE, SEX AND SIZE COMPCSITION OF KOTZE3U~ o· 3'T''.~" 1.Jllir!: SAU1:~.·, CC ~:-.E':-Ci:AL C.\TC'. E.\MI''..:2, 1968 

Date of 
s~~oles 

Cono1nec.. Ag~ 
Sex 

•. ,lassc~ 

No. ~o. 

·- ,!{g e 

~o 

..; 

L. 11 Wr.. 2/ :-J, 

F.g e S · 
-·-

t'.ge 6 

·~ /14
7/19 

. ~ C.: -.. :) 

~·en'.::-~ .. es : 

Sub-··xa. 

173 c5.: 
1 

90 : 4 . 
263 lo(L-61 

1 
24 

: 7 

J.4 
9.1 

56 j 

56.:3 
~7. 6 
7.0 

3 
4 

129 

61. 2 
59.5 

) . 6 
7.9 

6~ 

AC 
.OS 

7 

- 2
.--9 

l (; . / 

:::> ~' 

. 

! 

r 

.t.. 

T 
G .• 8 
1 (' 

I 0 
60.8 

11. 7 
8.4 

7/20
7/26 

Males 
Females 
Sub-total 

I 

171 46.6 
196 53.4 
367 100.0 

20 
11 
TI 

5.4 
3.0 
8.4 

56.3 
55.9 

7.6 
6.9 

119 
143 
262 

32.4 
39.0 
71.4 

61.7 
60.1 

10.1 
8.3 

29 
41 

7.9 
11.2 

64.8 
62.0 

11.4 
9.2 

3 0.8 
1 0.3 
4 IT 

63.4 
64.1 

10.8 
10.5 

7/31
8/3 

Mal~s 

Females 
Sub-total 

179 44.9 
220 55.1 
399 100.0 

23 
17 
40 

5.7 
4.3 

10.0 

57.9 
55.6 

8.3 
6.8 

119 
158 
277 

29.8 
39.6 
<':9.4. 

61.S 
60.2 

10.1 
8.5 

I 
36 
43 
79 

9.0 
10.8 
19. 8 

65.6 
63.4 

I
12.41 
10: 2 

I 
.1 

1 
2 
3 

0.3 
0.5 
0.8 

70.8 
66.0 

15.0 
11.3 

J 

J8/6
8/10 

Males 
Fcr.iales 
Sub-total 

127 43.5 
165 56.5 
292 100.0 

28 
31 
59 

9.7 
10.6 
20 .3 

58.3 
56.9 

8.7 
7.7 

69. 
107 
176 

23.7 
~6.6 

(0.3 

61.8 
59.9 

10.9 
8.8 ' 

29 
24 
53 

9.9 
8.2 

18.J. 

64.9 
62.8 

12.5 
10.1 

1 
3 
4 

0.3 
1.0 
1.3 

62.8 
61.2 

12.0 
10.0 

8/31
3/17 

Males 
Fem::i.les 
Sub-total 

]66 43.9 
212 56.1 
378 100.0 

53 
68 

121 

14.0 
18.0 
32.0 

59 .. 5 10.1 
57.2 8.0 

77 
99 

176 

;:o. 4 
::6.2 
: 6.6 

62 .1 
60.2 

11.5 
9.4 

'34 
45 
79 

9.0 
11.9 
20.9 

66.9 
62.6 

14.8 
10.5 

2 
0 
2 

0.5 
-

0.5 

69 ;9 18.3 

8/20
8/25 

Males 
Females 
Sub-total 

143 49.3 
147 50.7 
290 100. 0 

62 
66 

128 

21.3 
22.8 
44 .1 

58.7 
57.2 

9.9 
8.7 

56 
66 

122 

::.9.3 
:'.2.8 
:~2 .1 

60.6 
60.2 

11.·2 
10.2 

24 
15 
39 

8.3 
5.2 

13.5 

67.1 
63.8 

15.3 
10.9 

1 
0 
T 

0.3 
-

o.3 

73.5 20.5 

TOTAL 
SAMPLE 

Males 3/ 959 48.2 
Females 4/ 1,030 51.8 
Cor.ibined-Sexes5/ 1,989 100.0 

209 
194 
403 

10.5 
9.8 

20.3 

58.3 9.1 522 
56.9 7.8 [620 
57.6 60.7 1142 

I 

:~6. 2 
:n. 1 
\7 .3 

61.5 
60.1 
60.7 

I 
10.4 I 211 10.9 65.1 

10.5 62.5 
21. 4 63 .8 

~12os 
9. 6 1425. 

12 . 41 '11 .0 • 6 7 2 . 8 
9~8 I 8. 0.4 62~7 

11.1. 19 .. T."O .. 68.6 

13.8 
10.0 
12.2 

~~~~-~~~~~~~~~~~~~ 

1/ Mean length in centimeters 4/ Mean weight (8. 8 lhs); mean length (150. O cm.). 
2/ il'!ean weight in pounds S/ Mean weight (9. 7 l')s); mean length (150. 8 cm.). 
3/ 0ic8.n weight (10.6 lbs); mean length-(61.8 cm.). 

--·~-----~------_,,, ··---...-···~---.-..-·- ·--·~-----..- ,._ .... ---.-,... ·~-· -- -........,...·__,,_,....:.._.~ .. -,.......... ---- ..... ~ ·- ~--
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TABLE 33 

AGE AND SEX 
CHUH SALMON, 

CONPOSITIO~ OF KOTZEBUE DISTRICT 
C:Oi-frlEP..CIAL CATCH S1\NPLE, 1962-1968. 

J 

] 

-----No. of. Males 

Ycnr~--~amp]~~--___R_~rcent 

1962 

... (')I'"') 

..._.,,IV..,J 

1964 

1965 

1966 

69 

~SS 

463 

480 

430 

26.1 
-
35.0 

l13. 6 

42.1 

l10. 2 

Females 
Percent-

,
73.9 

65.0 

56.4 
-
57.9 

59.8 

3 

8.7 

32.6 

55.7 

2.7 

8.6 

------
Age - Percent 

4 5 · . ·-6 

-
62.3 27.5 1.5 

47.4 18.8 1.2 

42.5 1.8 

92.3 s.o 

65.8 25.6 

. ~ 

1967 

1968 

1,865 

1,989 

37.3 

48.2 

62.7 

51.8 

7.• 6 

20.3 

70.9 

57.3 

20.7 

21.4 

0.7 

-
LO 

I 

.. 
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TABLE 34 ' 


AGE, SEX AND SIZE COMPOSITION 
I 

OF NOATC\Kl/ AND KOBUK2/ RIVER CHUM SALMON, 1968 


;-..a 

MALES FE!>. ALES COMBINED SEXES 
Age 

I 

Mean Mean Age Mean Mean Age Mean Mean 
Class No. Percent Lengthy Weight Class No. Percent Length Weight Class No. Percent Length Weight 

(cm.) (lbs) (.cm.) (lbs) ec!TI. J (lbs)I 

N 3 10 11.1 58.4 9.8 3 38 42.2 57.6 8.0 3 48 53.3 57.3 8.4 
0 
A 4 16 17.9 63.0 12.5 4 19 21. 2 60.3 9.4 4 35 39.'0 61.5 10.8r
T 

5·.A 2 2.2 66.0 13.3 5· 3 3.3 66.0 12.2 5 5 5.5 66.0 12.6 
K 

6'- 1 1.1 77.0 24.4. 6 1 1.1 62.0 10.5 6 2 2.2 69 .5 17.5 
. R. 

TOTAL 29 32.2 62.1 12.0 TOTAL 61 67.8 59.0 8.7 TOTAL 90 100.0 60 .0 ' 9.8 

.t:>. "' 
,K '3 28 22.2 57.1 8.3 3 42 33 ,3 I 54.8 6.5 3 70 55.5 55.7 7.3 

0 
B 4 27 21.4 60.7 9.9 4 21 16.7 58.4 7.8 4 48 38.1 58.0 9.0 
u 
K 5 5 4.0 64.2 11.9 5 1 0.8 58.0 7.5 5 6 4.8 63.2 ll. 2 

I 

R. 6 2 1.6 67.5 12.0 6 0 6 2 1.6 67.5 12.0 

TOTAL 62 49.2 59.6 9.4 TOTAL 64 . 50.8 56.0 7.0 I TOTAL 126 100.0 57.8 8.2 

1/ Noatak River chum salmon taken with beach seine. • 

2/ Kobuk River chu.~ salmon taken with gill net. 

3/ Mi<leye to fork of tail. 
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The Noc1tak River chums were sampled from beach seine catches taken on the 
spawning grounds near Noatak Village in mid-Sept.ember. The Kobuk River 
samples were obtained from set gill net catches of migrating chums taken in 
the lower m~in river nca.r the villages of.Noorvik and Kiana during early August. 
Although the'sample· sizei:r from both rivers were small and the two different 
types of gear were used (b2ach seines and set gill nets)_, some interesting 
comparisons may be .made regarding the age and size composition of the Noatak 
and Kobuk River chum salmon samples. .. 

. ' 

.... 

i 

1 

For the combined sex classes of both river systems, the age composi
tions were nearly identical with three-year olds the most predominant followed 
in order by four-, five- and six-year olds. The high proportion of three-year 
olds sainpled in the upriver catches may reflect on the selectivity of the 
commercial set net gear (6. 0 inch mesh) in Kotz~bue Sound which probably 
captures mainly the larger sized fish, i.e. , mainly the four-· and five-yeu.r 
olds. The high proportion of three-year olds sampled from the Kobuk River 
subsistence catches is probably due in part to the sel~ctivity of the smaller 
mesh ·subsistence set gill nets (5-1/2 inch or less). .However I the Noc1tak 
River subsistence catch samples were probably not biased by gear selectivity, 
since beach seines are presumed to be non-selective. 

- i 

J . As noted in 19 67, Noatak River chum salmon in the catch sample, 
within all age and sex classes, were coi:isiderably larger than Kobuk River 
chums in l5CG. I\:;;.· ~l::: :::8!'Y:~~Y!'2d ?<Cf!? ;=n-10_ sex classes, Noatak River chum 
salmon averaged 60. 0 centimeters in length and 9. 8 pounds in v:e::ight com
pared to an average length of ·5 7. 8 centimeters and weight of 8. 2 pounds for 
Kobuk River chums. A tag and recovery program, ·conducted during 1966-1968, 
nas shown that the peak of the Kobuk River chum salmon run passes through 
Kotzebue Sound earlier in the season. compared to the Noatak River run. Dif
ferences in the sizes, noted above from commercial and subsistence catch 
samples, are probably related to differences in the amount of ocean growth 
made during the current season of these two runs. 

" I 

!. 
SUMMARY 

1. A total of 1, 9 89 chum salmon were sampled periodically from the 
Kotzebue commercial catch in 19 68. 

. 
~ . 

. 
2. For the combined age and sex classes, four-year olds were pre

dominant (57. 3%) followed in order by five-year olds ·(21. 4%), three-year olds 
(20. 3%) and six-yenr olds (1. 0%). The 19 68 age composition of the Kotzebue 
commercial catch wa~ distinguished by a reduced proportion of the usual domi
nant age class (four-year olds) and nearly equal proportion of three- and five
ye·ar olds when compared to past years . 

.. 
- 75.-· -· 



3. ·unlike previous yeu.rs, when the proportion of females sampled 
in the Kotzebue commercial catch averaged approximu.tely 60 percent, the 
1968 sex ratio slightly favored the females (51. 8%) over the males (48. 2%). 

. 	 . .J 4. As the season progressed the size of Kotzebue chum sampled from 
the commercial catch incroa sed, particularly during the la st two sampling 
periods \vhen there \Vas a greater ab~mdance of the larger Noatak River chums. 

5. In 19 68 the size of chum salmon sampled in the Kotzebue commer
cial catch averaged 60. 8 cm in length and \Veighed 9. 7 lbs. 

6. A total of 126 No~tak River chum salmon wern sampled from the 
subsistence beach seine catches and a total of 9.0 Kobuk River chums were] 
sampled from subsistence set gill nets. 

, 
7. Fnr thP. comhfoP.d sex classes of both river systems the age comJ positions were nearly identical, with three-year olds the most pr:edominant 

followed in order by £our-, five- and six-year olds. The high proportion of

I three-year olds sampled in the upriver catches may reflect on the selectivity 
of the commercial set net gear in Kotzebue Sound which probably captures 

ma inly the larger, older age groups.


I 
. · 8. As noted in 1967, Noatu.k Riv'er chLlm salmon in the catch sample, 

-·-- ~ .J , __ ! ·- - 1 ' - ,....,. ,,,._ ...... .-. ..--l ,,..,.,.,. ..... -1-ir-o-~,.....r-o- ',..11.,J":'lrr-i. I.. V~ .Ll..11.J..lJ. U.&...i. U.~L.. U.1.L.\..4 L--'"-'..:"' _.i.. ........ ~ ...... -~ I •• ':'°"' 

J churns in 19 68. 	 •
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r LOWER YUl~ON SHEEPISH TAGGING STUDIES, 1967-1968 ... 

INTRODUCTIQH • .· 

Sheefish or .innconu (§_tenoclus_ ,lcl!_0ichi.l!Yi?) are distributed throughout 

] 

] most of the Yukon River drainage. I3oth anadromous und resident populations 

of sheefish occur in the Yuk.on River system. Resident populations are known 

to occur in the upper Yukon River draim:i ge. Anadromous populations of shee

fish are fou.nd in the lower portion of the Yukon. In order to obtain information 

on the movements and distribution of shc8fish, a v2ry limited sheefish tag and 

recove1:y program, in conjunction with the Department's king ard chum salmon 

tag and recovery program, \Vas initiated in 1967 near J\lakanuk (at Casey Channel) 
of the South Mouth and expanded considerably in 19 68 at the Ohogc.miut-Pccimi.ut 
areas {lVIile 185-251) (see Map, Figure 8). All she8£ish captured and tagged] 
were caught incidentally to the salmon tagging site catches. 

METHODS AND M.l\TERIALS 

J , Sheefish were captured incidente:·1lly to the salmon with t.rammel nets 
and set gill nets of mainly 8-1/2 inch mesh stretched measure. Seate samples 
2.u::! t.!:8 £s:-!-:..!e::sth nf Prir.h fish was recorded prior to to.gging. Yellow spaghetti 
tags, identical to the type used for tagging salmon, \Vere applied to each shee I 

! 

fish. Recoveries of tagged sheefish were dependent on the cooperation and 
assistance of commercial and subsi.stence fishermen. A reward of $1. 00 was !
offered for each tag returned along with the appropriate recovery information: 

date and location of the tag recovery. 1· 


t 
RESULTS 

In 19 67 a total of only 13 sheefish were captured at the Casey Channel 
site in the South Mouth and. 10 (76. 9%) \\'ere tagged and released during June 
1-2. One (1) recovery (10.0%) has been made to d2te (see Table 35). Thisi recovery was made at Pitkas Point, 103 miles upstream, over a year later on 
July 4, 1968. 

In 19 68 a total of 345 sheefish· were captured and 154 (44. 6%) were 
tagged and released at the Ohogarniut, Dogfish Village and Paimiut tagging 
sites during the period June 4- July 16 (see Table 3 6). Approximately 80 per
cent (124) of the sh~efish 'Nere tagged at the Dogfish Village site. Overa.ll, 
for.the combined sites, a total of 10 recoveries (6. 5%) was made in 1968. 
A total of 8 recoveries was made upstrnc:tm from the tagging sites including 2 
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TABLE 35 

NUMBERS OF YUKO~ RIVER SIIEEFISH TAGGED, 
CAPTURED AND RECOVERED DURING 1967 

Number Total Number of!7 

• • 

·. 

.· 

Recovery 
~T __ "'_e_e"' n ____ u_n_t_a.g_g_ e-~--

Recovery 
Location Catch Reroveries Date 

~~~-,---..~-----~~~~~~--~~~~~~----~~ 

8 3 

2 0 • 

10 3 

11 

2 

13 

0 

1 

1 (10.0) 

7/4/68 Pitkas Point 
(Mile 103) 

. .. 

. .... 



TABJ,E 36 


NUMBERS OF YUKON RIVER S1 IEEFISH TAGGED, CAPTURED 
AND RECOVERED DURI:t\G 1968 

OH.OGAMIUT S['~E (M:!.le 185) 
Tagging Number Number Total No. l"Zecoveryl)f 

Dates Tagzed Untagped Catch Reco·1eries Date 

6/Li-7/16 29 35 64 4(L3.8).!_/ 11/22 

' 
6/27 

7/9 

8/2f:. 

DOGFISH VILlAGE (Mile 227)
co 
0 

6/9-7/12 124 ·156 280 €(4 .. 8)1/ 7/8 

9/19 

7/30 

9/8 

8/8 . 

9/13 

PAIMIUT (Mile 251) 


6/29-7 /12 1 0 1 0 


-GRA.i.'\JD TOTAL 154 191 345 10(6.s).!/ 

1/ Fi~ures in parenthesis represent recovery percentages of tags out. 

-----------------·  - . 

Recovery 
Location 

Kotlik (Nor~h Mouth) 

Paimiut (Mile 251) 

Ingrihak (Mile 170) 


Above Nulato (Mile 488) 


Above Paimiut (Xile 261) 


Below Hughes, Koyukuk R. (Mile 869.) 


Above Paimiut (Mile 261) · 


Above Hughes, Koyukuk R. (Mile 883) 


Above Nulato n1ile 489) 


Bishops Mountain (Mile 512) 

• 



- -------~-----

l 
recoveries taken near the spct\Vning grounds of the Koyukuk River, approxi]' mately 650 miles upstre3m from the release point, during September when 
sheefish spawn. Koyukuk River sheefish spawn in the vicinity of the villag'3 ., of Hughes.. Also shee£i~h spawn in the Alatna River, a tributary of the 

J Koyukuk River. Tvvo rec.ove!'ies were made downstream from the ta~ging sites. 
Of particular interest was a tagged shce£ish recovered at Kotlik, North Jv1outh, 
on November 22, 19 68. This sheefish may have presumably spawned during 
late September in one of the tributaries and follovving spawning, had procced8d 
downstream to the mouth of the Yukon River. 

/ 

It' is expected that addi.tional recoveries from the 1968 tagging projects 
will be made in future years. In 19 69 larger numbers of sheefish will hope
fully ne tagged and released. As additional recoveries will be reported in 
the future, important information on the movements and distribution of sheefish 
in the Yuk.on River drainage will be obtained. 

SUMMARYr 
i; 

1.' In 1967 and 1968 limited numbers of sheefish, captured incidentally 
to salmon, were tagged and released near Alakanuk (Casey Channel) at ther 

l 	 South Mouth and in the Ohogamiut-Paimiut areas of the Yukon River. 

" !'. °t()t;::! ()£ 10 shc-'?_fi~!o. '11.''?'"0 i..C'.IJ'']"'d rir:irir .l\lrik.:rn11k in 1967 and one 
(1) recovery was made upstream at Pitkas Point (Mile 103) a year later. 

3. In 19 68 a total of 154 sheefish was tagged and released at ther a. 	 Ohogamiut-Paimiut areas and ~10 recoveries were made in 19 68. Of interest 
were 2 recoveries taken near the spawning grounds on the Koyukuk River in 

1 September, 19 68. Also one (1) tagged sheefish was recovered at Kotlik, North 
l Mouth, during late November, 1968. 

I 

i 

I 	 •· 

.. 
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. KOTZEBUE SOUND SHEEFISII INVESTIGATIONS, 19 68 

..• lN'11~0D VCTION • 

. . 

.Jheefish or innconu {Sten~ leucichthys) I a member 0£ the \Nhite£ish 
Icimily Coregonidae, are distinguished by a large mouth, extended lower jaw 
anc1 l.-1rg 1"? scales. Much larger than whitefish, they often weigh as much as 
50 to 60 pounds. Sheefish a re distributed throughout Arctic North America 
and SH<eria. In Alaska sheefish are found primarily in the Kuskokwim, Yuk.on, 
SeJ i:i '"" : · · nd Kobuk River drainages. Sheefish are considered anadromous in 
A.la ~,<kc · ,, :ters although resident populations are known to occur in the upper 
Yuk.•.,~1 FU 1er system . 

.~n the Kotzebue Sound area, sheefish are found in the Kobuk and Sela
v·,;ik RivE:rs. After breakup of the river ice in late May or early June, sheefish 
ascend the Kobuk and Selawik Rivers and c;:luring late September spawn in the 
u,1.-·.;.>er reaches of these main rivers. Following spawning, sheefish move 
downstream into the brackish-saHne waters of Botham Inlet, Kobuk Lake and 
Kotzebue Sound and spend 7 to 8 months there. 

.. 
· :R8sidents of the Kotzebue Sound area (see Map, Figure 9) utilize shee

.Li::. :. fl.J.1. · :_ibsistenc2 purposes. Subsiste.nce fishermen along the Kobuk 1<.iver 

t;:;,.Lc ~::1uderate amounts of sheefish with gill nets as they migrate upstream 
toward their spawning grounds and also capture sheefish with gill nets during 
the post-spawning downstream migration period. Also, some residents of the 
upper Kobuk River harvest sheefish ·near the spawning grounds with beach seines. 
I~1 Uh.:. · ..;elawik area, fishermen take. shee£ish with gill nets and by jigging with 
!~;:-~:: Llnder the ice in the Selawik Lake-Inland Lake area .. Kotzebue residents 
take shee£ish for subsistence under the ice with gill nets and by jigging with 
lures. 

A limited commercial fishery exists near the village of Kotzebue. About 
°10 tc 20 fishermen using set gill nets and by jigging with lures through the ice 
take sheefish in small quantities for primarily the local markets in northwestern 
Alo ska. A few shee£ish are shipped to storns in Anchorage and Fairbanks. To 
da+8 lack of adequate processing and cold storage facilities along with a very 
limited mork.et has restricted expansion 0£ the commercial fisher;y. 

A slowly developing interest in taking shee£ish for sport fishing is 
occurring. Sheefish are often difficult to land once hooked, especially the 
larger fish. The be~t sport fishing areas are located near Selawik after breakup 
in the spring and in the fall on the upper Kobuk River. 

-. 
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' 
Basic life history studies of the Kotzebue sheefish populations and Iaccurate records of the subsistence and commercial harvest c.re essential for tproper maR.agement of the fishery .. In order to develop sound man~gern2nt 


practices, biological investigations initiated in 19 66 were continued in 19 68 . , 

with emphasis on the follmving objectives: 


1; Obtain accurate records of the subsistence and commercial harvest I 
data. ( 

~2. Obtain 	age-sex-size composition and fecundity data. I: 
.l 

. r 3. Obtain estimates of spawning populations and observe spawning ~ 
behavior, and in addition, ascertain if consecuti.ve annual spawning occurs. 

4. Determine movements of populations and seasonal abundance on ·'.. 
L 

a year-round basis. t 
" r,, 

METHODS AND MATERJJl,LS 

· The following methods and mat~rials were used iri the Kotzebue sheefish 
_ ... , ..,.J.;,.... t"". 

-
 t.J ... -..._ ......... ~. 


J 
1. Subsistence catch data was obtained primarily by personal inter

views of fishing families in the following villages: Kotzebue, Selawik, 
Noorvik, Kiana, Ambler, Shungnak and Kobuk. Catch questionnaire forms 
were distributed to those fishermen not contacted. Records of commercial 
catches were obtained from fish tickets and personal interviews with fisher
men and processors. 

2. Age-sex-size composition data was collected by sampling thei 	 commercial, subsistence and Department test catches taken in Kotzebue Sound, 
I:Iotham Inlet, Selawik area and the Kobuk River. Lengths were measured from 
the tip of the snout to the fork of the tail in centimeters. Weight was recorded 
in pounds. Sex was determined by examination of the gonads when possible, 
or by external examinations of sexually mature fish on the spawning grounds. 
Sex could not be determined for sheefish caught in the winter or spring. 
Scale smears were taken in the area above the lateral line and b'etween the 
dorsal and adipose fin and then placed in envelopes to be later mounted on 
glass microscope slides for age determination. 

· · 3. Fec~nctrty information was collected from test catches (untagged 
fish) taken near the spawning grounds on the upper Kobuk River. Estimates of 
·the fecundity of eight (8) fomale fish, seloctively sampled over a wide size 

l 	 84 

http:consE?.cuti.ve


-~-~-~.---~-·------

range, \Vere calculated by weighing a SLlbsampl~ count of 1,000 eggs l
compared to tho total weight of both ovuries of each fish. 

4, Aerial surveys of known spawning grounds of the Kobuk River 

were c'ond'ucted using a.· small single engine aircraft (Supercub). P,n extensive 
 " i I 
reconnaissance aerial survey of the Selawi.k River wa·s conducted f6r the first 
time. t 

5. Spawning ground observations were limited to recording dai.ly air 

and water temporatmes. Knovvn spavvning areas were marked and the depth of 

river and the type of streambed gTa vel v;ere noted. 


6. Movements and seasonc:ll abundance of sheefish populations were 
- determined by a tag and recovery program. Sheefis h vrnre captured for tagging 

with ·mainly set giJ.l nets in the upper Kobuk River area and with drift gill nets 

in the Sele.wik c.ree. 2nd, to a lesser extent, with rod e.nd reel in both aree.s. 

Spaghetti tags (plastic tubing) individually numbered were inserted through the 

flesh in the vicinity of the dorsal fin. Notices, informing native fishermen of 

the tag and recovery program, were posted in each village. A reward of $1. 00 

was offered for each tag returned ·along with scale samples and the date and 

location of the tag recovery. 


Assistance in planning and conducting some of thr~ field studies was 
·,, given by Mr. Ken .li.lt ot tl1e Uiv1s10n of Sport :tisi1 ..i\}~u :LvI1. Dcrn1~0 'j(c;,g~ cf 

the Division of Sport Fish assisted in the field projects. 

., 

RESULTS 

Subsistence and Commerciol Catches 

In Table 37 Kotzebue Sound area subsistence and commercial catches 
·for the Kobuk River villages, Kotzebue and Selawik are presented. Recorded 


catches are believed to represent approxirna tely 9 0 percent of the actual harvest. 

Sheefish taken by both cornaicTcial and subsistence fishermen in the Selawik 

Lake and Hotham Inlet, Kotzebue Sound areas are mostly immature fish. The 

total subsistence catch during the period from the fall of 1967 to the fall of 

1968 was 31,293 sheefish compu.red to the 1966-67 catch of 22,390. The 

greater subsistence catch during the 1967-68 season was due tQ an increased 
 .,
fishing effort by Kotzebue residents ci.nd also increased accuracy in the record

ing "of subsistence catch data. On the other hand, Selawik and the Kobuk 

River subsistence catches e·xperienced a dee.line mainly due to less intensive 

fishing effort. Vecs1 few sh8efish were taken by upper Kobuk River residents 
 'l 
during the fall due to an unexpected early freeze-up of the river. ~ 

·' 

.· 

" I 
t 
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TABLE ")7 • .. 
:.. 

.. 
Villa:ge 

· SUBSISTENCE AND CO~!NERCIAL SHEEFISH CATCHES 
KOTZEBUE DISTRICT, 1967-1968 

.. 

Fishermen 
· Interviewed 

Number of 
·Sheefish 

..•: 1 

I 
I 
' 
i 
J 
I 

SUBSISTENCE CATCH·  ---

Noorvik 

Kiana 

35 

-25 

·1, 910 .. 
·766 

Ambler 14 559 

Shun,mak 13 837 

Kobuk· 

Subtotal 
.. 

5 
. 

92 

270 

4,342 (June, 1968-0ctobcr, 1968) 

Kotzebue ~8 21,871 (October, 1967-July, 1968) 

Selawil;: 

TOTAL DISTRICT CATCH 

38 

178 

5,080 (April, 1968-November, 1968) 
.. . 

31,293 

Ii 

.· 
· CONHERCIAL CATCH : 

Kotzebue 17 2,375 (October, 1967-Septembcr, 1968) 

·. '. 

~· 

.. 
... .· 

... 
.. 
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A total of 17 commorcic:il fishermen harvested 2, 3 75 sheefish (15, 3 67 
pounds) averaging approximately G. 5 pounds each. The commercial catch 
during the 1967-68 season Vilas at least double that of the 1966-67 catch as 
a result of the establishment of a locally operated fishermen 1 s cooperative 
in Kotzehue which provided an increased outlet for the catch. • 

. Age-Sex-Si2'._e Composi.tion Data 

During the 19 68 field. seaso;1, the commercial Kotzebue catch and the 
upper Kobuk River spawning population was sampled for age, sex, size compo
sition data. The Kotzebue commercial catch samples have not beeil ana tyzed 
to date. In Table 3 8 the upper Kobuk River sheefi.sh age, sex and size compo
s_ition data for 19 GS is shown. Samples were collected near the spawning 
grounds and include both tagged and untagged fish which are sexually mature. 
A total of 469 sheefish was captured and approximately 88 percent were taken 
with set gill nets 0£ 5-1/2, 6 and 6-1/2 inch mesh (stretched measure) while 
the remainder were taken with hook and line. 

As noted in previous years {see 19 67 Technical.Repo1i:), hook and line 
gear is more selective toward capturing the more active male sheefish while 
gill nets tend to capture a greater proportion of females. In 19 68 males 
appeared to be more abundant based on the large! number captured in gi.11 nets. 
Males comprised 58. 8 percent of the total sample. The average fork length for 
males was 77. 0 cm while the average ;.veight was 11. 3 pounds. Males ranged 
in age from 7+ to 15-r-. iuuu111.J rnal..::s, tf-,c; GC:T,i;1c.~t ::!g-8 0~2:::::::: '.'.'::>;; ?-+ (27.S 0t) 
and 10+ (2 5. 0%). The average fork length for females was 9 6. 7 cm and the 
average weight was 27 .1 pounds. Females ranged in age from 9+ to 21+. 
The most dominant age classes among females were 13+ (16. 1%) , 14+ (25. 4%), 
15+ (16.1%) and 16+ (14.0%). 

In Table 39 the age and sex composition for upper Kobuk River sheefish 
sampled from the spawning areas is swnmarized for the year 1966-68. Due to 
the selectivity of the gear used (gill nets, bea.ch seines and rod and reel) for 
sampling it is difficult to determine the actual sex ratio of the spawning run. 
In general, for males the age classes 8+, 9+ and 1O+ were predominant during 
the three years. Males are capable of first becoming matme at age 7+. The 
oldest age male sheefish found was age 15+. Although males mature earlier 
than females, they do not live as long. Females are capable of first becoming 
mature at age 9+. The maximum age achieved by females observed to be 21+ 
years. In general, during the years 19 6 6-68, the predominant age classes 
among females v1ere 13+, 14+, 15+ and 16+ yec:irs. 

Fecundity_Relationship 

In Table 40 the relation of the size of fish a.nd the ovary vveighf to the 
number of eggs for Kobuk River sheefish is presented. As 'to be expected, there 
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AGE, 	 :'EX A:~D s rzt co~'?asr1. I JN OP S?AWNING 
~t u?P2; !<C3t; ~ ~1VER, l'J68 

\ 


MALES p·:rrtIES COMB!NED sBxEs
.. 
Age Fork -~.--:---Fork Fork· 

Class Number Percent Length!/ Weight!/ Number Percent ~Le_n~g~t_h l_~e_i~g~h_t~l_N_um_b_e__ __L_c_~~~~t_h~--~_'e_i~g_h_t~~~-__ 	 ··~_P_e_rc_e_n_t 

7+ 2 0.7 66.7 6.0 	 2 ·o.5 66.7 6.0 

68.8 7.58+ 24 8.7 24 5.1 68.8 7.5 


9+ 76 t27.5 72.3 8.7 1 0.5 76.0 10.0 77 16.4 72.31 8.6 


10+ . 69 25.0 74.0 9.8 4 2.1 85.0 18.3 73. 15.6 10.2 


11+ 32 11 ..6 79.6 12.4 7 3.6 85.0 16.7 . 39 8~3 80.6 13.2 


85.0 15.212+ 18 6. 5,. . 11 5.7 90.7 20.6 29 6.2 - 87. 2-\ 17. 3 


13+ 86.6 16.4 . 31
34 12.3 	 94.7 24.4 65 13.9 90.5 ·\. 20.2 
:0 

:p 14+ 	 16.3 .25.4 .15 5.4 49 95.5 25.7 64 13.7 93.3 I 23.5 


15+ 6 2.2 90.1 18.7 31 16.l 96.1 26.4 37 7.9 95 .1 f . 25 .1 


16+ 27 14.0 99 .0 29.4 27 5.8 99.0 ,, 29.'4 

-1 

17+ 13 6.7 -102.8 33. 7. 13 2.8 .102.a 33.7'. 


18+ 9 4.7 106.2 37.5 9 1.9 106.2 37.5 


19+ 6 3.1 107.1 37.0 6 1.3 107.1 -37.0 


20+ 3 1.6 110.2 43.0 3 0.6 · 110.2.. 43.0 

I ' 	

•
21+ 	 1 0.5 112.0 44.0 1 0.2 112.0 44.0 

• TOTAL 276 100.0 77.0 11.3 ' 193 100.0 96.7 27.1 469 100.0 97.5 17.8 

1/ Centimeters 

2/ Pounds 
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AGE COMPOSITION OF SPAWNING SH,_ .·ISH UPPER KOBUK RIVER, 1966-1968 

' 

Age I MALES 
Class No. % 

1966 
FEMALES 

No. % 

COMBINED 
SEXES 

No. % 
MALES 

No. % 

1967 COMBINED 
FEMAJ_;;s SEXES MALES 

1968 
FEMALES 

COMBINED 
SEXES 

No. ~%::_:.__:N~1 0~·-----!%:........+...!!~~o~.-· __ ~%~----±N~'o~.---~~=%._____;,~~ro-;----~%,__ ______ ___ 

: . . 

7+ 

8+ 

9+ 

10+ 

11+ 

12+ 

13+ 

' 00 14+ 
(.0 

15+ 

16+ 

17+ 

18+ 

19+ 

20+ 

21+ 

5 7.5 5 3.4 10 9.6 10 4.9 2 0.7 2.. 0. 5 

19 28.4 19 12.8 22 21.2 22 10.8 24 8.7 24 5.1 

7 10.5 3 3.7 10 6.8 18 17.3 1 1. 0 19 9.4 76 27.5 1 o.s 77 16.4 

' 10 14.9 7 8.6 17 11.5 12 11.5 . 12 5.9 69 25.0 4 2.1 73 15.6 

10 14.9 7 8.6 17 11.5 16 15.4 s 5.0 21 10.3 32 11.6 7 3.6 39 8.3 -. 
11 16.4 10 12.4 21 14.2 14 13.5 7 7,1 21 10.3 18 6.s I1 5. 7 29 6.2 

3 4.5 17 ~ 21.0 20 13.5 8 7.7 19 D.2 27 '13.3 34 ' 12.3 . 31 16:1 65 13.9 

2 3.0 14 17.3 16 10.8 4 3.8 29 29.p 33 16.3 15 5.4 49 25.4 64 13.7 

8 9.9 8 5.4 15 15.2 . . 15 7.4 6 2.2 31 16.1 37 7.9 

• 3 . 3. 7 3 2.0 8 8.1 8 3.9 27 14.0 . 27 5.8 

4 5.0 4 2.7 8 . 8 .1 8 . 3.9 13 6.7 13 2.8 

4 5.0 4 2.7 4 4.0 4 2.0 . 9 4.7 9 1.9 

2 2.5 2 1.4 2 2.0 2 1.0 6 3.1 6 1.3 

1 1.2 1 0.7 1 1.0 1 0.5 3 1.6 3 0.6 

1 1.2 1 0.7 ' 1 0.5 t. 0.2 

1-
. TOTAL 67 100.0 81 100.0 148 100.0 104 100.0 99 lCO.O 203 100.0 2:16 100.0 193 100.0 469 100.0 

I 
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TABLE 40 

RELATION OF SIZE OF FISH AND.O\ARY WEIGHT TO ~.,.UMBER.OF 'EGGS 
FOR KOBUK RIVER SHEEFISH, 1968 .. 

Sample 
Number 

Ag~ 
Fork 

Length 
(cm) 

Body 
Weight 
(lbs.) 

Estimated 
No. of eggs 

No. of eggs 
per pound of 
bodI weight 

Ovary 
Weight 
(lbs.) 

Percent 
Boey 

Weight. 

No. of eggs 
per pound of. 
ovary l\."e.!~E_ 

.. 1 

2 

3 

·~, 

9+ 

11+ 

12+ 
.. 

76.0 

78.6 

89.1 

10.0 

14.0 

18.0 

90,722 

124,868 

158,444 

9,072 

8, 9.!.9 

8,802 

1.9 

2.1 

3.1 
·~ 

(19.0) 

(lS.O) 

(1~.2) 

": 
1+7 '748 

59,461 

51,110 

to 
0 
I 

4. 

5 

14+ 

13+ . 

94.5 

89.8 

23.0 

25.0 

. . 174,766. 

235,000 

. 7 ,599 

9,400 

4.1 

5.2 

(17.8) 

(20.8) 

42', 626 

45,192 

6 

7 

13+ 

17+ 

105.6 

1"06.6 

33.5. 

34.0 

310,381 

271,158 

9,265 

7,975 

?·2 

5.7 

(21. 5) 

(.!.6. 8) 

1+3'108 
. 

47,572 

8 19+. 117.1 . 47 .o 459,381 9,774. 9.8 (20.9) 46,876 

• 

.. .. 

.. 

I•• ... ·.· 
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.· 
was a definite trend toward an increase in focuz:dity as the size of fish 
increased. Fecundity ranged from 9 0, 722 to 459, 381 eggs per fish. Ages 
of the eight (8) fish selectively sampled for fecundity ranged from 9+ to 19+ 
years. T.he ovary v.Jeight of each fisli accounted for, on the average, approxi
mc:.tely 19 'percent of the total body weight. The numbe.r of eggs per pound of 
body weight averaged 8, 9 23. 

Estimate of St2mvning. Popu 
0 

lation Size 
.. .. 

·.. : 

In the fall of 1968, aerial surveys of sheefish schools distributed in 
the Kobuk and Selawik IUvers were condL1cted. In 1967 aerial survey methods 
appeared promising for obtaining an index of spawning population size. Dur
iPn 19 68, aerial surveys were expanded considecably. The upper KobL1k River 
v.;, surveyed from below Kalla to point 20 miles upstream from the mouth of 

· L!.L- Selby River, a distance of approximately 50 miles. A total of 4, 9 63 shee
f' ·J1 were observed in the Kobuk River, usually in the same locations observed 
1111967 . 

... 
... 

For the first time the Selawik River was surveyed for concentrations 
....... ,,

of sheefish. An extensive survey vms conducted covering a total distance -\ 
r-i pproximately 170 river miles. A total of 1, 3 83 sheefish was 9bserved. 

.. 

J 
j 

The comparatively fewer numbers of sheefish observed in the Selawik 
-;! .. ....,.r {·1 '"H".l verstJs a tota1· of~ c-,~ s' e ~· ·' ·  i' - ''- 1~·- 1 ,. n.: ... ,._,, ...... "l'_r" ,,"""''· ..• _,v .. v, . . _ -.,__, .) H t;:J.l::>U lU I.LL~!'>-'-'"-''-'•~ nJ.v~~ •·~~ ~----·-

.l,-....Cted. Apparently the Kobuk River supports a substantially larger population 
of sheefish than the Selavvik River. Based on the greater number of sheefish 
usually taken for subsistence annually by Selawik residents, it has been 
previously presumed that the Selawik River contained a larger spawning pop
ulation than the Kolmk River. It appears that the Selawik residents are 
apparently harvesting moderate numbers of Kobuk River sheefish that spend 
a portion of the winter and spring in the Selavd.k Lake and Inland Lake areas, 
in addition to some Selawik River sheefish. This assumption has been more 
or less confirmed by results to date from our tag and recovery pro-gram conducted 

.during the 19 66-68 field seasons (sea following section}. 

.. Seasonal Distribution and Movements 

In ordei" to determine the year-round movements of sheefish through
out the Kotzebue Sound area, a tag and recovery program was initiated in 1966 
during late September on the upper Kobuk (upstream from the viilage of Kobuk: 
26 miles} and has been expanded considerably each year. In early June, 1968, 
after breakup, a tag and recovery program was conducted in the Selawik area 
for the first time ...The recovery distribution of tagged .sheefish by recovery 
location for the years 1966-68 is summarized in Table 41. 

During the years 1966-68 a total of 490 sheefish 'Nas tagged on the 

.. ... 
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TABLE l~l 

.. 
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RECOVERY DISTRIBUTION OF SHEEPISH TAGGED AT UPPER. KOBUK RIVER 
AND SELAWIK AREASi 1966-1968 

UPPER KOU1JK RIVER TAGGING 
· Recovery Area (Number and Percent) 

. • 

. . 
: 

r 
J 

Year of Ntrn1ber I Year of ~ ---~---, Kobuk Selawik Bo tham Ko CzC,bue ·- --·{6'fAL . 
Taggiup., . ·T~ged -~ecovery ___ River Area Inlet Sound RECOVERIES 

1966 40 1966 4(10.0) . 4(10.o)l I 
. . 

. 1967 5(12.5) 2(5.0) 7(17.5) 
. 

r 1968 2(5.0) . 2(5.0) 4(10.0) . 
. -I - Subtotal 11(27.5) 2(5.0) 2(5.0) 15(37.5) . . . . 

·- - -. . .• . . 
19G7 116 1967 . 21(18.1) . • 21(18.1) .. . 

1968 13(11.2) 4(3.li) 2(1. 7) 1(0.9) 20(17.2) . . . -. Subtotal 34(29.3) 4(3-.4) 2 (1. 7) . 1(0.9) 41(35.3) . . 
. . . 

1968 331~ 1968 87(26.0) 87(26,0) 
---· 

TOTAL l190 
. 

132(26.9) 6 (1. 2) 4(0.8) 1(0.2) 143(29.2) 

·- · ··-· ---._ -. . 
SELAWIK AREA TAGGH!G . . 

1968 L158 1968 24(5.2) 17 (3' 7) 
. 

~1(9.0) . . 

·±/ Recover.y Percentage in parenthesis . 

.. 
. . 

.. 
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uppe,r !~obuk Riv01· spm.·rning areas and 143 were recovered for an over?ll 
recovery rate of 29. 2 percent. Most of the Kobuk River tagged fish were 
recovered either near the spawning grounds or during the upstream (spc:ivm
ing} or downstream (post-spawning) mjgrations. Of interest were the Kobuk 
River fish· .rccovernd in: the Selawik area (6), Hotham In.let ( 4), and Kotzebue ... . 
Sound (1). These recoveries indicute that sheefish are probably widely dis
persed in the saline-brackish waters of Selawik Lake, Botham Inlet and to a 
lesser extent in Kotzebue Sound during the vvinter and spring. Detailed dis . -··tribution of the Kobuk River sheefish tag recoveries by area for the years 
1966-68 is shov1n in Appendix Tables K, L, and M. 

I 

A total of 458 sheefish we·m tagged and released in the Selawi.k area. 
Tagging operations were conducted at the Selawik Ri~er, Tuklomarak River, 
and Inland Lake areas. Since the sheefish at the Selawik u.rea were tagged 
in early June, several months before the onset of spawning, it was not 
possible to determine externally the sex of each fish. The tagged sheefish 
ranged in weight from 2. 0 to 40. 5 pow1ds and averaged 16. 2 pounds. The 
length (snout to fork of tail) ranged from 43 . S to 112. O centimeters and aver
aged 83.5 centimeters. To date, a total of 41 recoveries (9. 0%) have been 
made. Of particular interest is the significantly high proportion, S. 2 percent 

.. (24 recoveries, of tagged fish captured in the Kobuk 'River during the summer 


I and fall of 19 68 versus 3. 7 percent (1 7 recoveries) taken in the Selawik area. 

Detailed distribution of the Selawik area tagged sheefish in 19 68 by recovery 
area 'is presented in Table 42. • . · t' 

I 
The tagging data, in conjunction with.the aerial survey data previously 

discussed, strongly indicates that 1) the Kobuk River shee!ish population is ~'. 
probably substantially larger than the Selawik River po.pulation and, 2) the 
Kobuk River shee.fish are probably often located in the Selawik area during the 
winter and spring; and consequently, subject to being harvested by Selawik 
village subsistence fishermen. · 

Frequency of Consecutive Annual Spavming 

Another prime objective of the tag.and recovery program is to determine 
if sheefish are capable of consecutive annual spm"lning once sexual maturity· 
is achieved. Recoveries of mature sheefish tagged in previous years on the 
spawning grounds and recaptured in subsequent years on the spawning areas 
would verify this assumption. In 1967 a recovery of a spawned-out mal~ 
sheefish that was ·tagged on the Kob.uk River spawning grounds· in 1g.G6 in the 
same area indicated that some male sheeftsh are presumably capable of spawn
ing annually. In addition, two mature males that were tagged in 19 67 on the 
Kobuk River spawning area were recaptured in 19 68 in the same genaral area. 
Also, one male sliec.fish presumably bound for the upriver spawning areas was 

· captured at Shungnak (41 miles downstream from the spawning grounds) on 
September 3, 19 68. To date no female sheefish tagged in previous years have 
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DAILY NuMBE1 CF S'2:3EFISH IA!' : ·:~n !N THE SELAv;"__:: !;~ . 

AND NUMBER· A..'\\l'D DATE OF REC . 1 ERIES BY AREA, 1968.::..· 

Tagging 
Date 

6/2 

Nur.!.ber I 
Tagged 1 

10 

Selawik Area 

1968 Recoveries I 
Upper Kobuk River ! ---!-----------------
Spawning Area Kobu~ I Shungnak Ambler l. Noorvik I 

Il(~/9) 

Total 
Recoveries 

1968 

1 

I 
J::J 
~ 

6/3 

6/4 

6/5 

6/6 

6/7 

6/8 

6/9 

I 
I ..I 

.. 69 

l+l~ 

15 

30 

9 

44 

62 

3(7/25;10/9;11/10) 

2(6/15;10/10) 

.. 
1(10/15) 

1(9/25) 

2(6/21;7/2) 
.. 

1(9/16) 

1(9/24) 

•1(9/15)· 

1(9/?) 

.. 

2(8/10;9/3) 

1(9/14) 

I
I~ 

I 

2(10/18;6/25)!·: . I 
I 
I 

I .. . 

1(6-7/?) 

5 

5 

·0 

2 

2 

.., 
,j• 

2 . 

6/10 

6/11 

35 

22 

1(8/24) 

3(10/10,15;11/lO)
- . 

2(9/24) 2(9/9,27) 1(9/1) 
. . 

2(6/25;8/24) 

6. 

5 

6/12 41 1(10/15) . 1 

. 

6/13 

6/14 

6/15 

TOTALS 

. 43 

22 

10 

458 

.· 
1(9/16) 

7 

J.(9/12) 

I 
I 
II .L 

·I 

I
.3 

.. 
. 

I . 
I 

I 4 
I 

2(6/26;7/3) 

• 

1(10/7) 

9 ,• 

I 
I· 
I 

6 

2 

1 

6.1(9.o)Y 

., 

I 

t 

t 
I 

.. ___....._ f 
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been recaptured subsequently on the spavvning areas. Howev~r, it is note
worthy to mention thu.t a female s heefish, tagged on the Kobuk River spc\'\rning 
grounds in 1967 (state of maturity unknown), was recaptured at Ambler (88 
miles downstream frO.I.11 the spu.vming grounds) on August 14, 1968. It is 

' . 	 . . . 
possible· that this fish was probably bound for the upp8r spawning areas. 	 .· 

Recoveries of sheefish,.mostly males, tagged in 1967 and recovered 
during the foll or spring of" 19 68 in the lower portion of the Kobuk River w2re 
recorded. \'\Thether o:r not these sheefish were bound for the upriver spawning I 
areas in the spring or \Vere migrating downstream in the fall follovving spavm

l 

ing is not knovm. Some immature sheefish migrate upstream in the lower 
portion of Kobuk River each y2ar. 

Since comparatively large numbei·s of sheefish (334) were tagged on 
the·upper Kobuk River spawning grounds in 1968, it is expected that future 
recoveries of tagged sheefish on the spc.nvning grounds in subsequent years 

r' 

will provide additionul information on the frequency of corisecutive annual 
spawning of sheefish. 

Spawning Observc1tions 

l In 19 66 and 19 67, spawning observations were conducted by the 
Department during late September on ·the upper Kobuk River, between 24 and 

l! 	 JU mlies upsueam 0£ Ii1e viiio.ge 0£ ~()DUK. u1esc: ULJ!:;t::I Vd LJ.V1l;j vr ;:q.JC:tW!ILU':J

l ·behavior suggest that sheefish utilized the specific areas having similar 
physical characteristics: water depths of 4 to 8 feet over differentiul s izc 
gravel in moderately s1.vift current of the main river. Spawning occurs duri.ngI 	 the later afternoon-early evening hours. Also it was observed in 19 66 and 
1967 that sheefish eggs, which sink to the stream bottom and lodge in the 
interstices of the gravel, after being dischcnged by the female at the surface,] 
are subject 	to apparently heavy predation by grayling and whitefish. 

In 19 68 spawning observations were not conducted due to an unpreceJ 
dented early freeze up of the river. At the initiation of tagging studies on 
September 13, the water temperature was 45° F. On September 25, when the 

I tagging operation was prematurely terminated, the water temperature had 
dropped to 31. 5° F., a decline of 13. 5° F. in 13 days. Sheefish spawning, 
as observed in 1966 and 1967, occurred mainly during the period September

l 	 27-29 and water temperatures ranged from 40-43° F. What effect the extremely 
co.ld water temperatures had on the success of sheefish spavming in 19 68 is 
unknown. Although severu} portions of the upper Kobuk. River were frozen over, 

J 	 it was observed during an aerial inspection of the river on September 29 that 
t_he major sheefisJ.t spawning areas v..rere free· of ice cover. It is speculated 
that sheefish spawning occurred at about the normal period .of time in latel 	 September, although it may be possible that a slight dela'y in spavming may 
have occurred. It appears that annual t_iming of sheefish spawning in the 

1 ,/' 

-95 

:1 
;. 

http:u:U:.:;e1vctu.uH
http:viiio.ge
http:frO.I.11


upper Kobuk River is probJ.bly more related to .gonad development and 
timing, and to a much lesser extent, on vrnter temperature. 

1 	 • . DISCUSSION AND FUTURE PLl\NS 

During the past three years (1966-1968) imporlant information onl the seasonal distribution ahd movements, spawning behavior, improved 
subsistence and commercial rncording of catch data, fecLmdity relationship, 
and age, sex, a·nd si.ze composilion of the spawning populations of sheefish 
have been obtained. 

Future plans call for continuation of the tag and recovery projects 
in the upper Kobuk River and in the Selawik Lake-Island Lake area during 
196-9. Also an attempt vvill be made to tag sheefish on the upper Selawik

1 	 Rivf3r srciwni_11a c;rot1D.c1.s in 10te September in order to determine i£ the Sel0.wik-.I 
and Kobuk River sbeefish runs are two distinct populations. 

SUMMJ\RY 

1. During the 1967-68 season, a total of 31,293 sheefish was 
recorded as taken for subsistence in ·the Kotzebue district. Also a total 

, - ---- ~ 	 ,... • • ' ., • 11 
or L., "1 ~ i5!l\je11~11 vvct::, ucu vt::::.iL8u l_;u11!luc::i-L..i6.u.y. 

2. A total of 469 sheefish was sampled for age, sex and size compo
sition data on the upper Kobuk River spawning areas in 19 68. Males comprised1 	 58. 8 percent of the total sample. Males averaged 11. 3 pounds \.\,rhilo females 
average 27 .1 pounds. The most dominant age classes among ri1ales were 9+ 
and l 0+ years, while females were comprised of ma inly 13+, 14+, 15+ and 

· 16+ year old age Ciasses. · Additional comparisons for age and sex class 
compositions for the years 1966-68 were made for the upper Kobuk River 

] sheefish scimples. 

3. A total of eight sheefish were selectively sampled over a wide 
size range in order to develop a fecundity-size relationship. Fecundity for 
the eight fish ranged from 90,722 to 459,381 estimated eggs per fish. The 
ovary weight accounted for approximately 19 percent of the total body weight 
and the number of eggs per pound of body weight averaged 8, 9·23. 

4. Aerial surveys of sheefish spawning areas were considerably 
expanded during the fall of 1968. A total of 4,973 sheefish was observed 
i_n the Kobuk Riveli'. In the Selawik River, which was surveyed for the first 
time, a total of 1,383 sheefish ·was observed. Based on th.ese comparative 
aerial surveys, it appears that the Kobuk River is a much· larger producer of 
sheefish than the Selawik River. 
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5. A total of 490 shcefish has been ~aggecl on the. upper Kobuk 

River dL~dng the fall of the years 1966-68 and 143 have been recovered 

(29 _ 2%) 1:0 date. Although only relatively few recoveries have been made: 

Selc,wik :~reu (G), Hot barn Inlet (4) and Kotzebue Sound (1), it is indicated 


.thni 	~-d1er~f.ish are \Vid'ely di.sporscd throughout these waters during the winter 
and spring months. 

ti. In ti1e Se~~yik: .area: a tagging program was initiated in June of 
1968 ai1d a total of 458 sbeefish was tagged and released. Of interest was 
the greater percentage (5. 2%) recoveries rnadc in the Kobuk River than in the 
Selawik Lake, Tuklornarak River and Inland Lake areas (3. 7%). This data 
indicates that a relatively large proportion of Kobuk River sheefish are appar

. ,tecl in the S2J.a\l\Tik. area during the winter and spring months. 
I 

' 7. In 1968, two mature male sheefish that were tagged in 1967 were ? 
'..rec•'•'·.. ·d on the upper Kobuk River spawning o.r_eas. These recoveries indi ... 


cate thctt some male sheefish are capable of consecutive annual spawning 

once sexual maturity is achieved. 


8. Due to an unexpected early freeze up of the upper Kobuk River, 

sheefi..sh spawning behavior observati.ons were not conducted. Although water 

ternp(:;rritures were unseasonally- cold, near 32° F., it is speculated that shee

fish , liawning occurred at about the normal period of time (late September) . 


.. 
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•. APPENDIX TAI3LE A 

N~IBERS OF YUKON RIVER KING SAUION] TAGGED~ CAPTURED AKO RECOVERED DUI~Ii\G 1968 

OI IOGAM !UT SITE DOGFISH VILLl\Gf: SITE PAJMJUT SlTE INumbers .Nwnbers Total Numb ers Nu]I!lJ ers Total Nwnbcrs Nuuilicrs .TotJ.f 

./ate Tagged Unta?,ged Catch Tagged Untagged Catch Tagged Untci&_r.ecl Catch l· 


l 
4 ;·6/4 0 0 0- • 


6/5 0 1 1 


l 
6/6 0 1 1 
6/7 1 1 2 
6/8 0 0 0 . i 

• J6/9 0 0 0 . 0 0 0 
6/10 1 1 2 0 0 0 
6/11 0 1 1 0 1 1 

l 6/12 0 0 0 .0 0 0 
'6/13 1 0 1 0 0 0 
6/14 1 5 6 0 0 0 
6/15 0 0 0 1 5 6 
6/16 4. 5 9 5 7 12 
6/17 3 3 6 1 0 1 
6il8 0 3 3 3 5 8 
6/19 3 1 4 0 2 2 
6/20 4 4 8 1 3 4 
6/21 2 5 6 3 1 . 4 J. 

~ 

6/22 4 5 9 6 . 11 17 ! 

6/23 30 16 46 0 1 0 
6/24 94 74 168 0 1 1 
6/25 11 17 28 10 21 31 
'126 . 3 7 10 5 . 7 12 t 

I 

CO~lBINED SITES RECOVERIES OF TAGS ou·1:17' 
Numbers NLUnbers Total Dogfish 


Date Tagged Untagged Catch Ohogamiut Village Paimiut Total 

6/4 0 0 0 . 0 0 


. 1 .6/5 0 . 1 0 0 
n6/6 0 1 1 v 0 


6/7 1 1 2 1 1 

6/8 0 0 0 0 0 

6/9 0 0 0 0 1
. 
6/10 1 1 2 0 0 0 

6/11 0 2 2 0 0 0 

6/12 0 0 0 0 0 0 

6/13 1 0 1 1 0 1 

6/14 1 5 6 1 0 1 

6/15 1 5 6 0 0 .o 

6/16 9 12 21 .. 3 2 5 

6/17 4 3 7 . 2 1 3 

6/18 3 8 11 ~- 0 1 1
• 

I 

6/19 3 3 6 2 0 2 

6/20 5 7 .. 12 3 ·1 4 

6/21 

. 
5 6 11 1 2 . 3 


6/22 10 16 26 2 2 . 4 

6/23 30 16 46 10 0 10 

6/24 94 75 169 27 . 0 27 

6/~5 21 38 ..59 2 3 5 

6/26 8 14 22 3 . 0 . 3
I . . . ...... 
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APPENDIX TABLE A 

1 
J NIB1DE!(S or YUl(ON RIVEIZ KING SALMON 

TAGGED, CAPTUIU2D Al~D RECOVERED DURING J968 (con' t) 

J 
.Numbers NurnG-crs---1~taT--Nu1nfJ-crs Numbcl-s- Totai--Nur:1bers--Nui.1Iicrs Total 

[)ate Tanged Unt2gr,ed Catch Tagged Untar,gccl Catch Tagged_ Unia~•.gecl_ Catch
6/ii___ -3-------13- il-- ---f 2 - 3 

6/28 20 32 52 0 2 2 

6/29 14 41 55 0 0 0 

6/30 12 19 31 24 85 109 

7/1 10 12 22 18 22 40 

7/2 6 10 16 5 10 15


j 	 1/3 2 8 1o 3 9 12 
7/4 7 11 18 . 1 5 6 

'7/S 7 18 25 .6 12 18 

7/6 2 7 9 3 9 12 

7/7 2 3 5 8 17 25 

7/8 0 2 2 3 9 12 

7/9 2 3 5 3 10 13 

7/10 1 1 2 2 11 13 

7/11 0 2 2 1 12 13 

7/12 3 6 9 0 8 8 

7/13 0 4 4 
 ..7/14 2 0 2 
7/15 2 1 3 " 
7/16 1 1 2 
Totals 263 344 607 36 68 104 · 77 219 296 

"' J 
,____COMBINED SITE.S_______~R.ECOVI~lUJ15 OF Ti\C$_ _Qjff27 


Numbers Numbers- Total Dogfish 

_D~at_e_·-i..-T-"ag_g_ed Untngr_,e_<l__Ca_·_L_L.c_h_,_g_hogamiut Village Paimiut Total
] 	 ---- 

l 

6/27 9 15 24 2 0 2 
6/28 20 34 54 4 4 

1 6/29 14 41 55 1 0 1 
j 6/30 36 104 140 5 2 7 

7/1 28 34 62 2 4 6 
7/2 11 20 31 0 0 0 

J 7/3 5 17 22 1 1 2 
7/4 8 16 24 1 0 1 
7/5 13 30 43 1 0 1 
7/6 5 16 21 0 1 1 
7/7 10 20 30 1 0 1 

7/8 3 11 14 0 2 2 

7/9 5 13 18 0 0 0
l 7/10 3 12 15 0 0 0 
7/11 1 14 15 0 0 0 
7/12 3 14 17 0 0 0 
7/13 0 4 4 0 0 
7/14 2 0.. 2 0 0 
7/15 2 1 3 0 0

I 7/16 1 1 2 0 0 
Totals 376 631 1,007 76(2S.9) 12(33.3) 98(26.1) 

.!/ 	Figur:es in parenthesis represent rccovc:ry P'3rccntages of tags ou.t. 
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APPENDIX TABLE B 

Nill1BERS OF YUKO;,; RIVER Cl·JLJ:,1 SALi·iON 
TAGGED, CAPTLJf([D A:~o RtCOVERl::D ounn:G 1968 

PAHIIUT SIY[___OT-ioG/iJ,Tf u'i'"sf1 E DOGfISLJ\'D.G\cTr-s11:t 
-----.- 

Nw1~scr.5~'7wnte:rs--Total Nm1b0rs Numbers Total Numbers Numbers Toto.1 
Date 
6/ ·1 · 

rT2.gged 
· c 

Un~t;:i.gged Catch .. -.,r---cr-·- Ta2gccl Untagged Catch Ta~~ccl Untagged Catch 

6/s c 
~ 

o 
0 

o 
0 

( • I 0 0 
0 - 0 0 
(, 0 0 0 0 0 

(>/ 10 0 0 0 0 0 0 
6/ 11 0 0 0 0 0 0 

n 0 0 0 0 0 
0 0 0 0 0 

I 0 2 0 0 0 
4 s 0 0 0 

.~ 5 8 0 1 1 
3 4 0 0 0 

6/lo 4 6 10 4 3 7 
/ 1 ('\

,;__:,... 0 s 5 2 3 5 
(. / ") ! ' 
'·-·: ,:.•_,i 0 6 6 1 0 l 
6/21 s 7 12 4 8 12 

2 11 13 1 8 9 
6/ '; z 

f-1:?.'.] l 11 
16 

12 
24 

0 
1 

3 
7 

3 
8 

38 3 ~ 6 
I 

31 39 4 11 15 

-·-· - -· ... 1 

COMBINED SITES RECOVERIES OF TAGS OUT }_/ 
Numbers Numbers Total Dogfish 

Date Tagged UntaRged Catch Ohogamiut Vi llao·e Paimiut Total
"' 6/4 0 0 0 0 0 

6/5 0 0 0 0 0 
6/6 0 0 0 0 0 
6/7 0 0 0 0 0 
6/u 0 0 0 0 0 
6/9 0 0 0 0 0 0 
6/10 0 0 0 0 0 0 
(ii 11 0 0 0 0 0 0 
n/1 2 0 0 0 0 0 0 
6/13 0 0 0 0 0 0 

. 6/J4 2 0 2 0 0 0 
fi/lS 1 4 5 0 0 . 0 
6/16 3 6 g· b 0 0 
6i 1 "1 1 3 4 0 0 0 
JlS 8 9 17 0 1 1 
6/19 2 10 0 0 08.. 
6/20 1 6 7 0 0 0 
6/21 9 . 15 24 0 0 0 
6_/ 2?. 3 19 22 0 0 0 
6/;>") 1 14 15 0 0 0 
fl/;,: I 9 23 32 0 0 0 
6/25 .8 36 44 0 0 0 
6/26 12 42 54 1 0 1 

,,~ 

- 101 



-- APPENDJX TABLE D 

NUMBERS OF YUKO!~ RlVEH CHUM SAUION 
TAGGED, CAPTUltED ANO RECOVEHED DUn.H:G 1963 (con' t) 

OHOGAMJUT SIT!~ OOGFlSII VILLAGE SJ/rJ! 
Numbers Kumbcrs 

~--=~·~--:-:-~~~---..-----_,..~~ 

Total- J ~~umbeTs 
PA!MIUT SI'J'E 

Numbers Total Numbers Numbers Total 
[)ate Tag\{:e<l Unt~ggcd Catch Tagged 

~--5-s·-. - ---o Un tar..~g_ec_l _C_a_tc_l_1 __,._~g ed Un taz""'.r-'-. e_d_C_a tc h 
4 4 • 6/27 10 

6/28 16 
6/29 18 
(1/30 24 
7/1 30 
7/2 11 
7/3 8 
'//4 12 
7/5 13 
7/6 6 
'l/7 8 
7/8 4 
7/9 4 
7/10 2 
7/11 3 
7/12 1 
7/13 3 
7/14 1 
7/15 1 
7/16 0 
Totals 215 

----- ~--

Date 
6/27 
6/28 
6/29 
6/30 
7/1 
7/2 
7/3 
7/4 
7/5 
7/6 
7/7 
7/8 
7/9 
7/10 
7/11 
7/12 
7/13 
7/14 
7/15 
7/16 
Totals 

48 
68 84 0 7 7 
66 
99 
75 
60 
44 
45 
38 
47 
33 
19 
26 
14 
19 

7 
12 

8 
5 
8 

879 

84 
123 
105 

71 
• 52 

57 
51 
53 
41 
23 
30 
16 
22 

8 
15 

9 
6 
8 

1,094 

COMBINDD SITES 
Numbers :r\umbcrs Total 
Tagged Untagged Catch 

10 52 62 
16 75 91 . 
18 66 84 . 
33 158 191 
49 145 194 
27 98 125 
22 81 103 . 
46 136 182 
55 103 158 
29 131 160 
58 169 227 
82 128 210 
30 120 150 
24 102 126 
21 65 86 

6 57 63 
3 12 15· . 1 8 9 
1 ~ 6 
0 8 8 ___._ 

591 1,904 2,495 . . 

9 
19 
16 
14 
34 
42 
23 
50 
78 
26 
22 
18 

5 

~ECOVERIES or TAGS OUT I/ 
Dogfish 

t)hogamiut Village Paimiut Total 
0 0 . . 0 
2 0 2 
2 2 
1 0 1 
4 3 7 . 
2 2 4 
0 3 3 
3 1 4 
1 6 7 
0 2 2 
1 1 2 . 
1 5 6 
1 . 0 .1 
0 

~ 

1 .1 
0 1 1 . 
0 0 0 
0 . 0 
0 0 
0 

. 
0 . 

0 0 
19 cs.8) . 1(5. 0) 25 (7. 0)' 45 (7. 6) . . 

.!/ figures in parenthesis represei;t recovery percentage of tags out. 

- 102 -

59 68 
70 89 
38 54 
37 51 
91 125 
65 107 
84 107 

136 186 
109 187 

94 120 
88 llO 
46 64 
50 55 

967 1,323 

. 

. 

.. 

I 
. ~ 

1 

J 

. I 

.. 

' - ' 

• 

I 
I 
j 



APPENDIX. ,BLE C 

\ KWINIUK RIVER DAILY SAU:ON ~SCAPEi\IENTS, 1965-1968 

CHUMS PINK~; KINGS 
Date 1965 1966 1967 1968 1965 1966 1967 1968 1965 1966 1967 1968 

6/18 6 
6/19 24 
6/20 26 
6/21 108 
6/22 348 
6/23. I 253 
6/24 
6/25 .. 289 

-451* 5 66 
"!• 

6/26. .. 463 19 165 
: 6/27 129 53 835. 

6/28 212 sos 193 746 174 48 1 1 

I 

6/29 
6/30 

'765 
1,593 

71 
412 \ 

45 
1,140 

1,026 
671 

86 
-40*. 

166 
320 

1 
1 

1 • 
3 1 

....... 
~ 

7/1 
7/2 
7/3 

869 
4,296 
1,053 

3,548 
1,891 

435 

693 
591 
288 

934 
1,528 

943 

56 
38 
35 

11 
18 

. . 1 
2 
1 

221 
575 
402 

1 
3 
1 

1 
1 

1 

4 
714 1,.194 1,996 464 1,513 47 288 2 769 1 2 
7/5 1,062 1,908 2,156 982 -8* 200 640 
7/6 1,023 1;226 510 838 2 16 1,636 
7/7 524 519 3,448 2, 181 22 35 12 8,942 1 4 
7/8 833 2,000 3,403 2,605 146 39 27 24,841 1 5 
7/9 
7/10 

389 
1,806 

1,800 
-31* 

2,683 
2,822 

1,687 
1,283 

92 
170 . 66 

10 
476 
197 

28,949 
14,267 

2 2 2 
2 

3 
l 

7/11 3,517 2,079 2,974 281 300 39 564 24,201 4 2 
7/12 
7/13 

3,'671. 
673 . 4,998 

2,676 
1,972 
2,706 

65 
66 

406 
127 

36 
59 

644 
759 

7,007 
339 

3 
1 

1 
1 

1 

7/14 
7/15 
7/16 

2,953 
1,532 
4,164 

354 
1,025 

-268* 

. 308 
22 
37 

16 
133 

26 

1,203 
1,632 
2,813 

81 
307 

-197* 

453 
22 
70 

-76* 
1,257 

514 
.1 

-1* 

.
• 1 

7/17 207 508 52 11 155 198 118 2,154 1 

.. 
~· - . 

~---1.,..,..... oi:..,• ..__ 
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APPENDIX :~A~IE C .'' 

.---------.· 


\ 
KWINIUk.RIVER DAILY SALMON EE:AP~:4ENTS, 1965-1'.)68 (cont.). . 

,• 

CHUMS ----------------
Date .~ 9E:.L~ :___1_9_6_·5__ i gt,7:; .·. i368 1965 ~9 ! ;_i :1' XS ·':~· 1967 196E i965 

.... . ----- --~------ ~ - 
·' 6~· . ~7/18 1,121 14 .35 llS 5'- 32 4,220. 

7/19 SSS 1,619 27 124 1,097 1,4. 26 3,1.18 1 
7/20 I 570 6 55 625 26 1, 3:53 
7/21 244 so 32 296 135 1, 2·l0 
7/22 325 -20* 60 1,368 20 914 

. 7/23 215 44 . 1,219 464 

7/24 92 25 1,066 5:36 

7/25 . 107 2,172 

7/26 16 676 

7/27 31, 107 


-2'· .7/28 66 
I ---- -- 
:;total To.wer Count: .. 
~ . 

' I 32,861 33,182 26,661 18,976 8,668 10,864 ·3' 587 129, 052 19 

Catch Above Tower by.Subsistence Fishermen: 

6,227 396 2,217 . 163 367 23S 79 2~ 2.s8 5 

ESCAPEMENT: 

26,634 32,786 8,301 10,629 3,508 126,754 14 

* Fish moved downstream past tower 

·-

1966 1968 

1 

• 1, 

7 13 27 

: 
0 0 0 

7 13 27 

• 

.. I be 
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I' 
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.. APPENDIX TABLE D .~. ·1I ... 
j 

LENGTH FREQUENCIES BY AGE AND SEX OF YUKON RIVER 
KING SAl.l·ION, TEST FISHit-IG (5-1/2" HESH GILL NETS), 1968J. 


J Females 

54.0 2 76.0 1 
55.0 77 .o 1 
56.0 1 78.0 
57.0 . 1 79.0 3 1 
58.0 2 80.0 2 
59.0 1 81.0 2 
60.0 1 . 82.0 2 
61.0 83.0 1 3 
62.0 1 Blf .O 2 4 
63.0 ·ss. o 1 4 

• M.O 86.0 5 1 
65.0 87.0 1 3 1 
66.0 88.0 3 3 
bl. u .i. "" " o~ .u . ~ 

.) 
, 
v .2 

68.0 90.0 6 3 
69.0 1 91.0 3 3 
70.0 92.0 4 2 1 
71.0 
72.0 

93.0 
94.o 

4 
2 

4 
3 

73.0 1 95.0 3 1 2· 
74;0 3 1 96.0 2 2 
75.0 1 97.0 2 2 2 
76.0 
77.0 

1 ·98.0 
99.0 

1 
4 . 

1 1 1 
1 . 

78.0 1 100.0 2 2 1 
101.0 3 
102.0 1 
103.0 
104.0 

.• 105.0 
.. 106.0 

;• 101:0 - . 1 
tos.o 

~bcJ~ I 7 l __--=-s______s=----i+-----1+- so 
iICan--· 15-6~1 /0.1· 7L1,6 90. 7 
_Le~th____~__._._71-'.9_______ 89. 2 

52 
87 .8 

1 

10 
99.3 

96.9 

14 
95.1 

.. 

105 
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..APPE1\DIX TABLE E f 
JJ 

KUSKOlZHIH .DISTRICT KING SALNON FECUNDITY, 1968 

:• .. •'I'I •-

Mideye No. of Date . 

J 
.srecies 

Kin& Salmon 

~crD...~ th.!/ 

.. 
Weight1/ eg{jS Sampled 

.. 

I 
! 

' l 
I 
i 
J 

Age 52 
. 

Mean 
. 

Age 62. 

Mean 

Age 72 

Mean 

Unknown Age 

Mean 

830 
830 
830 

. 754 ' 

825 
835 
840 
846 
866 
870 
870 
892 
907 
928 
~33 

939 
9l10 
954 

.. 959 
885 . 
859 . 
925 
950 . . 911 

718. 
950 
834 

25.5· 
23.1 

. 2lh3 

15.2 
24.S 
21.0 
26.5 
·26.4 
22.8 
28,0 
26.5 
22.5 
32.4 
32.6 
,3~. J. 
·38.5 
34.0 
33.0 
32.5 
28.2 

23.0 
32.0 
3l1. 5 

. 29.8 

19.2 
37.0 
28.1 

• 
.. 

. 
8,427 
g,27~ 
10,351 

8,52.S 
8)327 

10,058 
7,657 

·10'109 
10,905 
8,065 

11,546 
11,265 
10,198 
12,795 
16. OFlO.  . 
14 ,lf27 
10,292 
11,942 
12,460 
10,789 

. 
11,288 
10,224 
10,930 
10,814. 
8,639 

12. 71,1 
10,690 

5/31 
6/14 

. 6/10 
6/25 
6/4 
6/2 
6/24 
6/8 
5/31 
6/20 . 
6/27 
6/13 
6/9 
6/J 7- 6/11 . 
6/6 . 
6/10 
7/5 

6/6 
~/31 
6/12 

6/9 
6/4 

l 
' l 
l 

ii 
I 

~ 

1 

'1 

I 
I 

I 
I 

I 
I 

i 

I 
Hean · All Ages 

1/ In millimeters. 
2/ In pounds. 

.. 

879 

'· 

.· 
~· 

28.0 10' 7 46 I 

I 
l 
t 

/ 
•, 

.. I 

: 106 

1. 
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APPENDIX IABLE :r. 

AGE-SEX-SIZE COMPOSITION OF QUINHAGAK 
CHUM SAL'MON, COMMERCIAL FISHERY, 1968 

. I 
Mean.~/ IWeight ) 

' 
5.7 
8.4 

10.4 
11.3 

No. 

1 
88 
12 

Percent 

0.5 
45.t 

6.2 

FEHALES 
Hean 
Le~gth 

53.7 
57.8 
60.8 

M1?.an 
Wei-:;ht.

-"' 
5.5 
6.8 
8.0 

I 
I. I 
I 
I 
I 

l 

No. 

3 
156 

33 
l 

COMBINED SEXES 
l>'Iean. 

Percent Lei~gth 

1.5 52.5 
80.9 59.0 
17.1 

'; 
63.0 

0.5 65.7 

Mean 
W<?ir,ht 

5.9 
7.5 
9.5 

11.3 

8.8 101 52.2 58.l 7.0 193 100.0 59.6 7.9 

...... 
C> 
-....J 

' 
APPENDIX, TkBLE G 

AGE SEX SIZE COMPO~:ITION OF QUINHAGAK 
PINK SALMON, COJ.>1ME!~CIAL FISHERY, 1968 

~-Jo~·~~~~~~~~-'-"-~~~---'"'--~-:---~~~~~--~~~--' 
21 I 84. 

·MALES FEHALZS 
Mean.~/ Mean~/ Mean . Mean 

Percent Len?,th Weioht No. Percent Length Weight,., 

87.5 
I 

46.9 4.1 12 12.:> 45.1 3.6 

No. 

96 

. 
. \. 

. CO!:v'.:.B INED SEXES. 
Mee.n 

Percent Len~th 

100.0 46.7 

Mean 
Wei~ht 

4.0 

l/ 
2/ 

In centimeters. 
In pounds. 

. . . • 

. . 
.. 





I "' •. ...wJ 'lm. .0.... ...- ....,.• 

D!l.ILY NUHOEn OP .3HEI::i?ISH Ti' -:.r:ED ON ur ; :_;; ~ K·~ ~uuK R=~'"EF ' :.:PAi;N~:'JG 2\.~El' ~9G6 

."illD :~U~·l!.3ER .7\ND Di\'~[; OP f'.£CC· -~ur:s DY l\.'-".!:... A __ 96'2- _:1(3.~/ 

-.,..-.---1_.:L~ :J TAG :.r ______
___J ':('o'.;;al lj :.'. · :-~c""-'".?!':~~:i . -· - ·- . s_: . .. . Toto.l'll : TOr;!f,;_,[ ::_o .~8 ::ccov~_r_:lc_

I nccovc1•lc:;j1 Upper ;cooU:: :l-:1 Scl~,:::i.l : r:c covcr:i.c :; 
1 
:[ jlrol:l-c~c'7l ! r1t!covc:::'ic:;lnr:cov::i1~:s 

Kidn::t ! 1n1~j_L! ~~~~:~:t::;; li~c~. ~-!o orv:l::.: l~reo. __1~:,7 f-!_;}.,or·r~.~: :~~~!.~·;; ! 19~0 J 1,:;s. 1 67-1 t(,8 
J! 

.: Iii :I !i I:,:I l{ G/5.) 1(5/5) i 2 ! 1(10/16) j - ! I ;•' 

I ! 1cn/"Q) 1 ,, ! 11/10 5 ' 	 I ! J 

1 
._J 1i I, 

II 
l I 	

1 
.1/l'J 2 	 1{5/lG) I 1 I Ii 1' 1, l1.· 

II 	 I I ' Ii I ' 1! 
)/21 9 ! 	 2CG/15,17; I 2 i! -I 1cp/sJ ! i il , 
?/22 9 2{9/26,27) 1(12/15) l{ 10/1~) 4 l,· ,,. l( 9/30) I l l J. ii 1( 8/9) I ! l 11 G 

)/23 2' i i' I I !I
II I • I I !I 

I 11 l i ![I'1 · 

)/25 	 I l P 5114 1! · I 
I II 11 'l( ) ·1 l ll I I ii l 

~ /26 	 I l 

1! I l 	 I! I .i 11
J27 0 	 I ii I 	 I !! ! I Ii l
~_12_s_~~2~+'~~~~-r-~~~~~1~~~~1,1___~~~-~l~~--,-~~~'~~---;.i·.~1~~~1·~~~l~~~H~~

1	 11 1~:,~ 401 2 l 1' 1 14(10.0) '11 1 1 4 ! 2 I 7(172/.5) i,1' 2 1 2 .!4(10.0) 1;15(37.5)1! ' 
I 2/ I I I l I 2/ J 1 2T 

y hCcovery dates in parenthesis 

y Pcrccnt~~c recovery in pnrcn-:;hesis 
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'\ APPENDIX ~'ABLE H 
: .. 

.. .... AGE-SEX-SIZE COMPOS::TION OF QUINHAGAK 

~e No. 

MALES 
Mean~/ 

Percent Length 

; RED 

Mean'!./ 
1i:eight 

SALMON, 

I! No. 

CO:MMERC:.:AL 

Percent' 

FISHERY, 

FEY.!ALES 
Me.2.n 

Length 

1968 

Mean I 
Weight' I No. 

'r ,COMBINED 
SEXES· 
~·fean 

. 
· Percent L8ngt:h 

• 

Mean 
Weight 

42 
Sz 
r;.., 
~ .J ·. 

70 
21 

.., 

.) 

I 39.5 
11.9 
1. 7 . 

54.7 
59. l~ 
52.5 

6.5 
8.2 
5.7 

I 67 
11 

2 

37.9 
6.2 
Ll 

52.1 
58.0 
52.2 

5.2 
7.3 
5.0 

137 
32 

5 

'1 
if 
J 

77 .4 
18.1 

2.8 ": 

53.4 
58.9 
52.4 

5.8 
... b
I • _, 

5.4 
62 
6··.J 

·Total$ 

l 
0 

95 

0.6 

53.7 

61.0 

55.7 

10.5 

6.9 

0 
2 

82 

1.1 

46.3 

. 59.8- 
53.l 

7.9 

S.5 

1 
2 

177 

v 0.6· 
1.1{ · 

<f . 
I 1po.o·. 

61.0 
59.3 

SL;.4 

10.5 
- ClI • _, 

6.2 
. 11.. 

'"""0 
.. .. 

co 
APPENDIX rAJ3LE I 

AGE-SEX-SIZE COMPOSITION OF LOWER KUSKOKWIM RIVER 

COHO·SALMON, COMMERCIAL FISHERY, 1968 


:MALES FEf-l...ALES C01'1B!NED SEXESI 
 M •Mean!/ Mea.11.-:1:/ Neen Hean Nean _,lean 

A~e No. Percent Length Wei<>ht: No. PercEnt Le!'l~th Wei~ht I No. (i Percent Ler..~th Weig2t

(t
3 2 1.3 52.8 5.8 1 0. ( 53.0 5.0 3 1. 9 52.8 5.51. 

- 1·4~ 47.2 56.8 7.5 50. ~ 56.0 6.8 98.l 56.4 I•~ 

.t.. --· --· 
• 

Totals 78 48.5 56.7 7.4 83 51.~1 56.0 6.8 ( 161 I~
I' 

100.0 56,3 7.1 

1/ I!1 centimeters. 
2/ In pounds. 

•. 

.· 




\ 

Tagging Number 
Date Tagged -

f 
9/13 7 
9/14 20 
9/15 9 
9/16 5 
9/17 10 

. 
9/18 12 
9/19 

. 
7 

9/20 11 .... 

9/21 10 . 
. 9/22 3 l . 

9/23 7 
9/24 3 
9/25 4 
9/26 5 
9/27 2 
9/28 
9/29 1 

TOTALS 116 

. . 
.. 

APPENDIX ~~ABLE L 

DAILY NUMBER OF SHEEFISH TAGGED ON UPPER KOBUK RIVER SPA"NNING AREA .IN.1967 
AND NUMBER AND DATE OF RECOVERIES BY.AREA, 1967-1968!./ 

1 9 6 7 T .\ G G I N G 
1967 Reciweries 

Upper Kobµk R. I Kiana Spawni.n~ Area Kobuk s~mngnak Ambler 
·! 

1 (10/6) 
1(9/24) 2(9/15,30) 1(10/9) 

3(9/21,17,21) 1 (9/27) 

1 (9/30) . 

. . 

Noorvik 

1(9/9) 

1 (9/30) ': 

. 
1 (9/27) • 1 (10/3) . 

1 (9/28) . 2(10,4, 7) . -~ . . . 1(10/3) . 
" . 

1(9/27) 
. 

1 (9/20-30) 

. . 
I . 

1(9/28) . 
. 

I 
. . . . . . . . . . . 

I . . . 

I 
. 

I I 
7 1 5 3 1 4 . 

. 

• 

--

Total 
Recover.ies 

1967 

2 

I 4 

I 
1 
4 

I 1 
2 
3 
1 . 
2 

I 
1 . .. 

. . 

I 

I 21 (18. l)y· 

. . 



-
\ APPENDIX TJI BLE L 

DAILY NUMBER OF SHEEFISH TAGGED ON UPPE!~ KOBUK RIVER SPAWNING AREA IN 1967 
· Al~D NUMilER AND DATE OF RECOVERIES BY AREA, 1967-19681! (con' t) 

1 9 6 7 T A G G I N G . 1969 Reco·rerics 
Number Kotzebue Hoth am Selawik Upper Kobuk R. Mouth of 
Tc.gged Sound Inlet Area SpawninJ:t Arca Shungna~~ Ambler Kiana Noorvik Kobuk R. 

I 
. I 

7 1(9/24) 1 (6-8/?)' 
20 

. 
11 (10/18) 

9 1 (6/6) 1(9/24) 1 (6/13) 
s 

10 ....... 2(8/9;9/10) . . 
12 1(9/6) 

. 
1(6/15) 

7 . . 1 (10/9) . 
11 1 (ll/?) 1 (9/3) . • I .. . 
10 1 (6/20-30) 

3 1 (6/9) . 
7 . . . 

1(10/9) I 
3 1(8/1) . . . . 

I . . 
4 1(8/14) 
5 1(7/21) 

. 
1(8/30) I . 

2 I - . 
I 

1 . . 
. . 

I 
116 1 2 4 2 1 1 2 5 2 . 

1/ Recovery dates in parenthesis 
2/ Percentage recovery in parenthesis 

. I TOTAL 
Total RECOVER IE s 

j Recoveries 1967 & 
1968 1968 

2 4 
1 5 

~ 3 4 
4 

' 2 2 
2 3 
l I 3 

. 2 5 
1 I 2 
l 1 
l 3 . 
1 1 
1 1 . 
2 3 . 

I 

' . 
. I 41(3S.3)I 20f77.2) I 

• 

. . 
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APPENDDC TP:::. ~E M ··~ . .. 

•· DAILY NUMBER OF SHEEFISH TAGGED ON "JPPER KOBUK RIVER .SPAWNING AREA 
AND NUMBER AND DATE OF RECOvERIES BY AREA, 19581/ 

l 9 6 8 T A G G I N G . 1968 Reco·;cr i es 
Tagging Number Upper Kobuk River 
Date Tagged Spawning Area Shungnak Alll-) 1 er Kiana . 

9/13 28 5(9/24,14,24,20,24) 1(9/25) 1 (10/21) 
9/14 23 2(9/15,23) 1(9/24) 
9/15 37 6(9/16,17,16,21,23,25) 2(9/23;10/19) 4(9/23,25;10/10,30) 2(9/23;10/24) 
9/16 28 2(9/20,24) 2(:c0/14,15) 
CJ/ 17 29 4(9/21,2~,23,24) 1 (:~0/5) 
9/18 21 3(9/20,23,20) . 1 (:L0/7) 
9/19 14 1 (9/20) • . . 
9/20 18 3(9/21,23,24) 
9/21 13 3(9/23,25,23) 1(10/13) 1 (:.0/5) 
9/22 . 26 5(9/23) 1 (:.0/16) 
9/23 '35 1 (9/25) 1 (10/11) 2(11/6,20) 
9/24 '. 24 1(10/8) 2(10/9;11/1) 1 (10/14) 
9/25 . 33 

. 
2(10/16,26) 3(:0/16,28;11/4) l (10/21) . . 

I . . . 
! 

TOTALS 334 35 8 15 
I 

6 . 

1/ Recovery dates in parenthesis 
2./ Percentage recovery_ in parenthesis. 

.. . . 

' 

I 
Total 

Recoveries 
Noorvik 1963 

3(10/11,17.,22) 10 . 
3(9/20,26;27) 6 
2(10/5,7) . 16 
2(10/15) 6 
3(10/15,11,15) . . s 
1 Clp/20) 5 . 1 
2(10/15) 5 

- 5 
1 (10/21) 7 
l (10/ 15) 5 
2(10/15,22) 6 . 
l (10/15) 7 , . 

. I 
21 I s7(26.0JY . I 

• 

. . 

.. 




